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[eBricus, Metin Burr, Wiigh I 
$ trus; Hues 

Taught the Uſe CD. Aud 
thodically, that the meaneſt C 
|; | hend it, and with a little Pradtic 
Sciences. 


F With an Appendix ſhewing tlie uſe of - of the Þ 


| | W-7 Joſept v Maxon. _ 
- | Whereunto 15s added the Antienc Ph 


Reaſons why the ſeveral Shapes and Forms 21 are Pifured 
As alſo a Diſcour! Diſcourſe of the Auziquity, Pro, id 4 4 
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TO THE Re). 
RIGHT HON OURABLE, J 
ROGER, Þ 


EARL of CASTLEMAIN: 


| My Lord, - | 
| dOur Lordſhips ample com- 
prehenſion of- he's pherec 


RS [ES 1 all its Conſtitutions is 
SO) UE fo ſufficiently ſhewn in 
your moſt. 


DOS FR excellent In- 
vention of the Engliſh Globe , ad the 
many Tngenions and Novel Uſes you ap- 
ly it to, in your accurgte Book of its 
Os that TI ſhould diſcover wn unpardon- 
le ignorance. to preſent a Book with this 
Title to your 6 as Such. Therc- 
fore, Pray my Lord, do not think I do: 
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But in this Fourth Impreſſi on 1 rake 
the opportunity, as well to; ſhew my hums- 
ble Reſpetts to your Lordſhip, as to 


let + yonr + mooangy 24 that your _ 


£77 3p} L,. 
ur Loradſhips  di- 
your Lordſhip well might wonder at, in 


| Jour Book of the Uſe of \the, Eng- 
Iith Globe. 


bw,” s Lord). 


_ Tam 


IE, $UfY 3 


+1 Your Loodhips: BARN 
Eg \Humble and Dada 


_ Servant, 


< Fg ph Morn. 


rectons.. 1. have Ok \the- £ 


0:4 


....To. the; Reader... *.. 
« bn TENETS » BY,  *id KS 1 * Ty . TTL v Reed andats *R » «. 
CURR FEE ooutane 1s fo, am, mom er; wonders 
JI NH Globes 0+ the fort Stuily's Learner ought to undertake; for without'n 
v..., rompeteme wpprehenfiox. of them he will not be able 10 underſtand an 
Author either 3n Aſtronomy, Aſtrology, Nav igatiori, or Trigohbnietry: 
i... Therefore: my"aimn in this Book hath bzen to make the Uſe of then very 
flain,ond. tafieto the menneſt Capacities: Tn proſecution of which Deſign, 1 doubt 
the Learneder fort may be apt to-Genſure me guilty fa Prolixity, -if not Tautolopy : 


Becauſe the precepts being plain,” they may \ arcount ſome of the-Exarnples Uſeleſs. 
But 1 defite them to-conflader, hat Towrite not” #0 6:5pert Praffitioners,” but to'Leab. 
ners ; tormhonr Examples may prove move Tnſtraftive than -Pretepts. * Beffdes, 1 

' hape to encourage thoſe by an ample: liberal plainniſy tofall in love with the Studies, 
that formerly have been diſbeartentd: by-theCt#bb4d brevity of thoſe Authips" that 
have (in'Cha 5 4s it werd ther whit Noces” for their? own Memories, thim 

ſufficient Documents for their Readers Nr T YTIAWE CY ARES U4N MU BRI 

The Globes for which-this Bobk'ss writs art #230. Glob?s that-Ifet fortÞ,which as 

Þ ro/d.you.in.my 'EpiſMe to the Reader of | Blaws Book" differs fotmewhat: fron/othir 
Globes ;_ and that both the Coeleltial ani the Terreftrial ; mine- being the" Inteft 

done. of any, and t6 the accompliſhing of whith'T hav? not-only had rhe help" of ad 

or moſt of the beſt-of' other Globes, Miips,” Platts; - and Sen-draftc of New: diſcovue- 
ries that -werethen extant for the Terfeftisl- Globe, Gur (dr hr Advice and diva, 
fions of divers able Mathimmiioi ans both in Englthd: m4 Holland for TabReYCand 

-Caicalations both of Lines til Stay: for'#hs-Coattial 5 idin "which: Globe Fhave 
placed every Star that was obſerved by Ty&io' Brahe'nnd"0d/2*. Obſerver; one 

degree * of. Longitude farther in the Ecliptick than they 998 wn any other Globes : 

ſo that whereas on-other Globes the plitts of theStavs webe correſp mnderit with ;Leir 

-places-in Heaven 69 Yewrs-ago, when Tycho' ſerved them, and therefore necor- 

"ding to. hiv Rule want almoff-> de Berb Whus 71 -Heawen #f-Mhie-Time: 

'7 have ſet rumy Star whe degyes © 0b Op MHE-and them onthe 


"Globe arcopdinig "to the trite plact they bat \EYmven vin the Yew t6 p01 0: 0001 

01 the Terreſtrial-Globe Thu? inſtrtet affs he New Diſcover thi bawvd been 
made, either by our own or Forraigh Nawvigators, mitthatbork in theEaxft, Weſt, 
North-and Snith parts of the Edrth:In theEatt Indies we fave m theſe Latter Times 
many \ſpueious-placer Aiſcouerid; many antts inſerted, dnd * generally the: whole 
Draught of hy Covent yrebtyfied ani! "wnehdedl; even het he Elan Joged, 
Gllali;-49%. "te Bouth Sea bid ipvin"the Eat ond Welt Indies\hre ſire Nepeil man 
Hard s;. hho ffer * the ienpertati1t Endlerfge forever Times bait of Thim ard either 
wholly left oxt of , other Glibts. "fe LN 6911 b eProredinſly tay Teeete retire 
can be weeks rhem . Cafifoitita"7s Yori! Ho be*wi rin els wmerly 
ſuppdſedto Wy i Bt rnle fi Cuitinbtie; whoſe Nor raft ſhear 1s inwginid 
W MO ; if forth" che "3 Rey re” Ya ſo make"thi Jappoſtd 


of Anitn" The Weſtern pe Yaghe we cravely 
deſcribed than formerly , as you may ſee if you compWhe* my Tervoffrtnl 
Globe : that, ] have Jately ſet Arrth with the Journals of the lateſs Nawvigarors : 
And Fl: bt them with other Globes you will find 5,6,yes 7 degrees difference 


in 


= 


Te 

Terr | 
whether it be Sea or Land 
; who baving 4 : 


#ry-men).. that attempted the findi 
Wes hg ou. what difference 
i: - an , which is the beginning of 
ws | Fortunare. Iſlands, which My, Hi 
3 64s the fands of Cabo thoſtwrm called 


the fartheſt place of the 


by reaſon of their great Negotiation in the. | 
there, and ronereryto all others acemnt is aſtphs 


. ” Ws Juct diverſity among ll Nations, and as yet-ani Uniformity 
'Gratiala,. one of che. Iles. of Azores. $phany "2. Firſt Meridion . at . the 


comes #4 s that the Longitade 
— 07 Maps" 1/ 
's of Gratiaſahave all vn 
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Being the firſt Rudiwenrs of 
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Deſcription-of the Lines,Circles,and other Parts of the © 


GLOBE $ 


| PREFACE 
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\He Students of all Avts and Sciences kobe ever 

' propoſed a Maxim, whereon (as on an"allowed 
Tran the whole Science hath dependance:; andi'by 
ſo much the more demonſirable that ims, 'ſo ach 
”_ _ of Excellency the Rows may claim. vw 


of Aſtronomy and ns y comes not bebind 
_ 6 erein we 908 PI je (with the Ancients) 
that the Form of the wiſible Weds # Spherical: Nether 


Jhall-we beg our Aſertion any further than Poe 
A appear nce will demonſlrate: every Mans Eye being h 
Jada he be either on aPlainfield, or at Sea, w p 

not _ hinder a free inſpection of the Horizon. 
"Op Ss 00d grounds therefore they aſſerted the Sphey4.- 
calf orm Saf the Whole : and alſo concluded the Parts to 
be Round : Imean,every intire Sub CO Stars, 
Planets,and the Earth. I» the Cel, p7; the 
Stars and Planets) this is aovidtle; 5 er ther Ore it 
controutable : But that the "3 # Ronnd proves ir 
| & #8 
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the unshilful, matter of diſpute ; they frequently objett. 
ing with S, Auſtinethe eword' of the Seripture , which 
ſay, He hath ſtretched forth the Corners of the Earth ; 
not conſidering whether thoſe wwords wwere ſpoken 25 al- 
luding to the amplitude of Gods Omnipotence , or that 
the were meant Capes of Land, which indeed 
arefiretched forth into the Sea, Rnt that the Earth 
Round « proved by divers certain and infallible Rex- 
uo nd oi 
: As firit, By the Navigations of our Age,Divers able 
a1d honef! Mar: ners Sailingand continuing an Eaſter- 
lyCaurſe, Gave af length arrived (without turning 
arch) to the-fame Place from whence they ſet forth: - 
witneſs Magellanicus, Sir Francis Drake, Tho. Caven- 
diſh, Oliver vander Ngort, W. Schouten, ($7. 

Secondly, By the length of Degrees in every Parallel, 
for it # found by Daily obſervation that the Degrees of 
every Parallel upon tbe Earth hold the ſame proportion 
tothe Degrees of the EquinoRial, as the Degrees of the 
Parallel#poxr an Artificial Globe or re dot 
the Degrees of thegreateſft Girele of the ſame : This Ar- 
gument alone u ſufficient : vet take one more from w/ible 
| e; and that nihs; The ſbadew which the 
Earth awd Water together. make in ihe Ecliple of the 
Moon 4 always apart of a Circle ; therefore the Earth 
aud Water, which «.1he Body ſhadowing, mui? alſo be a 
Gircular or Reund Body; for if 14 were three ſquare , 
Satyqnens, or any oiber , kheu would the ſhadow 
which it mates im the Meow be of the {ame faſhion. 

Beſede s Of all figures the Sphere or Globe « mot Per- 
oy os 9s rs Intive of itfelf., without 
ec 


5 or Ange E which form Wwe 29: DEP 
cerve ihe Sun, Moon, ind Stars :6- have, $4.4 o, 1 


ter, and atber lug 
- But 
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But there # anothey frequent Argument againf? the 
Globulous form f the Earth ; aud ihatss, "That it ſeems 
impoſſible thai she Earth ſhould be wry > and yet alſo 
Inhabitable in all Places : For though We that Inbabit 
on the top of the Earth go with our Heads upwards ; yet 
thoſe that Inhabit underneath us muſt needs go with 
their Heads downwards, like Flies ow aWall or Ciet 
ing; and ſo be in danger of falling into the Air. 


For Anſwer hereunto, Firſt, Tou muſt underſtand that 


in the Center of the Earth there # an Aitraitive and 
Drawing Power,which draws all beavy ſubftances to 
it: by virtueof which Attraftive Pater , things thi 
laoſed fromihe Earth, will ag aim incline and cling tothe 
Eazth,and ſo mach the more forcibly, by how: mueh the 
heavier they art'; 4s 4 Bullet of Lead'let fall aut of the 
Air,inclines towards the Earth far more violently and 
br 


of the-Earth « prove# by this Argument: If the Atty a- 
Five Power were not inthe Center , a Plumb-line let 
fall would not mate Right Angles with the Superficies 
of the Earth ; but world be Aitratted that way the At- 


trattive viviue lies, and ſo make nnequal Angles with 


the Supey fictes: But by ſomany Enperiments a& bave yes 
been made,we find that a'Plumb-line continued;though 
never ſo Deep, yet it altevs no Angles with the Superfi- 
cies of the Earth; and therefore undoubtedly the Aitr as 
ave Power lies inthe very Center, and: no ty Fi 

B 2 CHAP. 
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CHAP, I. 

$1. What aGlobe s. 
"A" Globe Caccording to the Mathematical Definicion) is a 
\perfe& aad exatt round Body, contained under one 
- Ofthis Form (asbath been proved)conſiſtsthe Heawzensand 
tear ( = ops A the Ancients with ONE Stu- 
and Induſtry,cndeav orig ring to imitate as wellthe imagina- 
ro as the real appearancesc0 I ning SWOo 
Globes; the one to repreſent the Heavens, withall the Conſtela- 
tions, fixed” Stars," Circles and Lines.proper thereunto , which 
Globe 15 called the Celeſtial” Globe; and the'othertwith all the 
Sea Coaft, Hawens, Rivers, - Lakes, Cities;Towns, Hills,Capes,Seas, 
Sands, &c. as allo the Rumbs ; Meridians', Payallels, and other 
Lines that ſerve to facilitate the Demonſtration of all-man- 
ner of Queſtions to: be performed upon the fame : and this 

Globe is called the Terreſtrial Globe. 


0 1]. Of the two Poles. 


Every Globe hath two Poles, the one North, and the other 
South." The North Pole is: the North: point of the Globe : The 
South Pole is the South point. 


$ II. Of 7the Axis. 


From the Center of the Globe both ways proceeds a Line 
through both the Poles,and continues it ſelf infinitely ; which 
is called the Axis of the World; and is repreſented by the two 
wyers in the Poles of: the Globe * Upon theſe two wyers the 
Globe is turned round, even as'the Heavens: is imagined to 
move upon the, Axx of the World... .-... ., 

$'IV. Of the Braſen Meridian. 

' Every Glebe is Hung by the Ax at bothithe Poles in a Bra- 
fen Meridian,which is divided into 360 degrees; (or which is all 
one)into 4, Nineties : the firſt beginning at-the North Pole, is 
continued fromthe left hand towards the right tilkthe termi- 
' * nation of go degrees, and is marked with 1 0,40,39,40,8&Cc. to 
90.from whence the degrees are numbred with $0,70,60,8c. 
to o-which is in the Sourh Pole : from whence againthe degrees 
are numbred with. 80, 70,60,&c. to o. and lallly from © the 
degrees 


ako I_ 
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degrees are numbred with 10, 20, 3o, to 90. which is again 
in the North Pole. 
This Braſen Meridian is of great uſe ; for by the help of it 
you may find the Latitude of all Places, the Right Aſcenſion 
and Declmaticy of all the Stars, &c. and -Re&tihie the Globe to 
any Latitude. | 

| $ V.. Of the Horizon. 


The Horizon is a broad Wooden Circle, encompaſſing the 
Globe ; having two Notches in it, the one 1n the North, the 0- 
ther in the South point: The Notches are made juſt fit to 
contain the Braſen Meridian that the Globeis Hung in : In the 
Bottomor under Plain of the Horizon there ſtandsup a Prop, 
or (as.it'is called) a Bed, in which there is alſo a Notch, in- 
to which Notch the Braſez Meridian is allo let,ſo low as that 
both it and the Globe may be divided into two equal halfs by 
the upper Plain of the Wooden Horizor. Theſe Notches are 
as gages to keep the Globe from inclining more to- the one 
ſide-of the Wooden Horizon than the other. | 

Upon the upper Plain of the Horizon is ſeveral Cirdesdeli- 
neated : as firſt,the Inner Circle,which is a Circle divided into 
twelve equal parts,viz.into twelve Signs, every Sign having its 
nameprehxed to it ; as to the Sign of V is the word Aries; to 
& the word Taurus, &c. every Sign again is divided irito 30 
equal parts which are called Degrees, and every tenth Degree 
is marked with 10, 20, or 30. [Ip a7 

Next to the Circle of Signs is a Kalender.or Almanack,agcord- 
ing to the O14 Stile uſed by us here in England;each Month he- 
ing noted with its proper name; as fanuary, February, March, 
&c. andevery Day diſtinguiſhed with Arithmetical Figures, 
as 1,2, 3z 4, &Cc. to the end of the Month... -: 

The other Kalender is a Kalender of the New Stule; which is1n 
a manner all one with the 0/4; only inthis Kalenderthe Month 
begins ten days ſooner than they do in the other : and to this 
Kalender(becaulſc it was inſtituted by the Churchof Rome)there 
is annexed the Feſtival Days celebraced by, the: Romiſh Church. 

The twoother Circles are the Circles of the Winds;the inner- 
moſt having their Greek and Latine names , which by them 
were but twelve; and the outermoſt having the Engliſh 
Names, which for more preciſeneſs are two and thirty... 


The 
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The uſeof theupper plain of the Horizon is to diſtinguiſh tho 
Day from the Night;the Riſing and Setting of the Sun, Moon, or 
Stars,&c. and for the finding the Azimurh,and Amplitude,&c. 


| $ VI. Of the Quadrant of Altitude. 
The Quadrant of Altitude is a thin Brals Plate,dividedinto.90 
Degrees,and marked upwards with 19,2 0,30,40,&c.to go.Itis 
rivitted toa Braſs Nut, which is fitted to the Meridian,and hath 
a Screw in it,to {crew-upon. any Degree of the Meridian. When 
itis uſed it is moſt commonly Screwed to the Zenith. Its ule is 


for meaſuring the Altitudes,finding Amplitudes, and Azimuths, 
ang SaFaping dwicantoreshs. would ſometimes ſtandyou.in 
good ſtead if the Plate were longer by the breadth of the, Hori 
24 than go Degrees ; tor then thatlength being turned hack 
will ſerve, you. inſtead of an, Index : when. the Nut is-ſerewed 
to the. Zenich,to,cuteither the Degrees or Days of either Style 
or the Points of the. Compeſi innany of thoſe Circles concentri- 
cal to the innermoſt edge of the Horizon: which.the Eye 
cannot io well. judge at. 


the World:It is dividediinto the 
24 Hours of theDay andNight, £< 
and each Hour is againdivided fel 
intoHalfsand'Quarters, which //f7} 
in a Revolution of the Globe i 
\ 


are all- pointed at with an In- 
dex , which to that purpoſe is 
fitted on the Ax# of the Globe. 
' / 'Fhe uſe of the Hour Circle is 
for the ſhewing. the Time of 
the ſeveral Mutations and 
Configurations of Celeſtial Ap- | 
PEarances. s VIIL 


o ” : 
LIES = Oe - __ 


, has 4 Ws det the IIS) Y oo 7 NEE INOS "ES _ "= 
” a oY oo oa I oh A > Oo 8 gr he L254 | 
— tt. SR, i . ” oY 
- = — py g v —_——— > | 
v , Y _ N 
& 3 _ =: iA7 
o # # # of 
X 
- - - — lr a 
p = WS: 


$ VIIT. Of the Nautical Compaſs, or Box and Needle. 

Juſt under the North. point of the Horizon, upon theunder- 
moſt Plain is ſometiines fixed a Nautical Compaſs, whoſe North 
and Sowrh line muſt be Parallel to the North and South line 
of the Horiven. The Ute of it is for ſetting the Angles of 
the Globe correſpondent to the Angles of the World. 


$ 1X. Of che Semi-Circle of Poſition. 


Thoſe that are Afrolepically additted, will want a Circts 
of Polition to their Globes: 

This is a Semi-Circle matle of Braſs,and divided into 186 de- 
grees,numbred from the Equino@tial on either fide with 10,20, 
30,&c. to go. Atthe two ends there is ant Ax, which is fitred 
into.the two Holes of two ſmall Studs, fixed in the North 4ttd 
$5th line of the upper Plain of the Horizon : uport this Axis 
it is moved up and down,according to the intent of your O- 
peration. 

The Uſe of this Circle of Poſition is,for the finding the rwelwe 
Aſtrological Houſes of Heaven; and alfo for finding the Grele 
of Poſition of any Star or Point in Heaven: 

Thus much way ſerve for che lincaments circurhjacine to 
the body of the Globe. , The next diſcourſe ſhalt be 
Of the Circles, Lines, (Sc. deſcribed upon the Siiperficies 

of the Globezbeginning with the Terreſtrial Globe;and 

$ IL. Of ihe Equator. - 


< He Equator isa grett Circlegeticotripalling the vety wit 
1 of the Globe betweerrthe two Polzs thro Re 
intotwo equal parts,the one the Nortb pard;4tid the otfierthe 
South part. It is (as all Great Circles are)divided into 386'& 


is e60kowde! It is 
Lito 


and 


qual patty which are.called Degrees, n this Circle the Low- 
june numbred, from to tart, and from this Lirtle 


catied the Finarey, Beta Belerue 
twfiicfrix ewice ir ors Yew, tx? 
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and the Thirteenth of Seprember) the Days and Nights are 
Equated, and both of onsLength. 


$ II. Of the Meridians, 


There are infinite of Meridians, for all Places lying Ez/ 
or Weſt from one another have ſeveral Meridians ; but the 
Meridians delineated upon the Terreſtrial Globe are in number 
36, fo that between two Meridians is contained ten Degrees 
of the Equator. From the Firſt of theſe Meridians (which is 
divided into twice 9o Degrees) accounted from the Equator 
towards either Pole, is the beginning of Longizude, which up- 
on our EngliſhGlobes is at the Iſle Gratioſa,one of the Ifles of 
the Azores,and numbred inthe Equator Eaſtwards,with I 0,20, 
30.&c.to 360. round about the Globe, till it cad where it be- 

an. 
R They. are called Meridians, becauſe they dividethe Day into 
two equal parts: for when the Sun comes to the Meridian of 
any Place, it is then Mzd-day, or Full-Noen. 


$6 III, Of z7he Parallels. 


As the Meridians are infinite, foare the Parallels;and as the 
Meridian lines delineated upon the Globeare drawn throughno 
more than every tenth Degree of the Equator,{o arethe Parallels 
alſo delineated but upon every tenth Degree of the Meridian ; 
leſt the Globe ſhould be too much 'filled with Superfluity of 
Lines, which might obſcure the ſmall Names of Places. The 
Parallel Grcles run Eaſt and Weſt round about the Globe, even 
as the Equator, only the Equator is a: Great Grcle,and theſe are 
every one leſs than other ; diminiſhing gradually till they 
end in the Pole. The Parallels are numbred upon the Meri- 
dian with 10, 20,30, &c. to go. beginning.in the Equarer , 
and ending in the Pole. 

. They are called Parallels ; becauſe they are Parallel to the 


Equator. | 
$ IV. Of the Ecliptick, Tropicks,and Polar Circles, 


Theſe Circles though they aredelineated uponthe Terreſtrial 
Globe,yet they —_— proper tothe Cele#1al; and therefore 
when I come to the Celeſtial Globe, I ſhall define them-unto 
AG | you, 
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$ V. Of the Rhumbs, 


The Rhwmbsare neither Circles nor ſtreight Lines, but Heli- 
ſpherical or Spiral lines: They proceed from the Point where 
we ſtand,and wind about the Globe till they come tothe Pole; 
where at laſt they loſe themſelves. * They repreſent the 32 
Winds of the Compaſs. 

Their Uſe is to ſhew the Bearing of any two Places one 
from another : that is to ſay, upon what Poins of the Compaſs 
any Shear or Land lies from another. | 

There are many of themdeſcribed upon theGlobe, for the 
better direfting the Eye from one Shoar to theother,when you 
ſeek after the Bearing of ary two Lands.Some of them (where 
thereis room forit) haye thefigure ofthe Nautical Carddrawn 
about the Center or common interſe&ion, and have ( as all 
other Card: have) for the diſtin&tion of the North Pomt , a 
Flowerdeluce pi&tured thereon. 

They were firſt called Rhumbs by the Portugals ; and the 
name fince Uſcd by Latine Authors, and continued by all 
Writers that have Occaſion to ſpeak of them. 


$ VI. Of the Lands, Seas, Iſlands, Sc, Deſcribed upon 
the Terreſtrial Globe. 


The Land deſcribed upon the Globe is bounded with an ir- 
regular Line, which runsturning and winding into-Creeks and 
Angles, even as the Shoar-which 1t repreſents (doth.) For the 
berter diſtin&tion of Lands,&c.thisline is couloured cloſe by one 
ſide thereof with divers Coulours,as with Red, Yellow,Green; 
&c.theſe' Coulours diſtinguiſh one part of the Continent from 
the other ; and alſo one 1and from another. That ſide of the 
line which incompaſſes the Coulours , js the bounds of the 
Land; the other fide of the line which & left bare without 
Coulours,is the limits of the Water. 

The Land iseither Continents,or Iſlands. 

A Continent isa great quantity of Land, not interlaced or {e- 
parated by the Sea,in which many Kingdoms and Principalities 
are contained ; as Ewrope, Aſia, Africa, America. 

An Ilandis a partof the Earth,environed round with Waters, 
25 Britain, ava S. Lowong Ih Barmudas,&Cc. | 

Theſeagainatre ſubdivided into Ss _— 
wm. © 
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A Peninſula-is almoſt an. 1fev4, that is, a Track of Land , 
which-being almoſt encompaſſed round, with Waters joyned 
. to che ire Landbyfome lictle Ifwas; as Molaceg in the Eg#- 
An Im is alittle narrow Neck of Land, which joyneth 
any Peninſula tothe Continent; asthe Siraits of Dariene in Pery, 
and Corinth in Greece. 
A Promiontory is ſame High Meounzain,which fhooteth it ſelf 
into the Sea,theutmoſt End or Point of which is calle&a Cape; 
as that great Cape of good Hopes and. Cape Verde in Africa, .. 

The Wateris cither Ocean,Sea,Straits,Creeks, Lakes,ar Riverg. 

The Ocean is that general colle&tion of all Waters, which in- 
vironeth the whole Earthon every fide. 

The Sez is a part of the Ocean ; to which we cannot come 
but through ſome Strait, as Mare Mediterraneum, Mare Balti- 
cum, and he like. 

Theſe take their names either from the adjacentPlaces,as the 
BrittiſhOcean,the Atlantick Sea,&c.or from thefirſt Diſcoverer; 
as Mare Magellanicum ;, Daws and Forbiſhers Straits ; &c., Or © 
from ſome remarkable accident,as Mare Rubrum,trom theRed 
——_— of the Sands ; Mare eA:geum, Pontus Euxinus,and the 

= : = 
. A Strait is a part of the Ogean reſtrained within narrow 
bounds,and opening a way to the Ses ; as the Straits of Gi- 
braltar,Hellefpont &C. 

A Creek, 1s acrooked Shear,thruſting out ( as it were ) two 
arms toimbrace the Sea,as Sinus Adriaticus, Sinus Perſficus, &Cc. 

A River is a {inall Branch of the Ses,flowing into the Lang; 
as Thames,Tiber, Rhine, Nilus, &Cc. 

Now that theſe Lands, Iſiends, Towns, Seas, Rivers, &c. may 
at the farit {carch befoundupon the Globe, all Geo raphers have 
placed them thereon accorting to Longitude and Latitude, 


$ VII. Longitude, 


The Longitude is an Arch of the Equator, comprehended 
between the Firſt Meridian and the Meridian of the Flace you 
inquireafter. It is numbered on the Equator from the Weſt to 
the Eaward: with 10, 20,30,to 360 Degreestill jt eng where 
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$ VIII. Latitude, 


The Latitude is an Arch of the Meridia#comprehehded be: 
tween the Equator and the Place enquired after. Itisnumbred 
on the Meridian from the Equator both ways, viz. North and 
' South,till it come to the Poleazgor 90 rees. 

Thus much may ferve for the deſcription of the Terreſtrial 
Globe : I therefore come to treat of the Celeſtial: 


CHAP.III. 


Of the Caleſtial Globeor 1he Eighth Sphere,repre- 
ſented by the Coleſtial Globe : its Motion , and of the 
Circles, Lines,lmiges,Scars, Or, deſcribed thereon. 


$ 1. Of the righth Sphere. 


He Eighth Sphere which isthe S:orry Heaven,is repreſented 
by the Cale ial Globe, becauſe upon the Convexity of it, - 
all the S:ars and vitble appearances are placed according tothe 
order that they are ſituated in the Concavity of the Eighth 
Sphere. It is called the E:ghtb Sphere ,Becauſe between jt and 
us are contained ſeven other Heawerss or Spheres;as 1.the Moon, 
2. Mercury, 3.Venas, 4. the Sun, 5. Mars, 6. Fupiter, 7. Saturn , 
and eighthly the Starry Heaven. The Ancients have made the 
Syſteme of the World to confift of two other Spheres, called 
the Chryſtalline Heawven,and the Primum Mobile:or firſt Mower : 
as in the following Figure is preſented. 


ho — 
_ . 
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A Figure wherein may he ſeen the Compoſition of the 
whole frame of the World. . SE: - | 


ne rairit Moyer 


The Criitaline 


$11. Of the Motion of the Eighth Sphear, 


There hath been attributed to the Eighth Sphear a twofold 
Motion;the one called its Diurnal Motion,which is made from 
Ea#t to Weſt ,upon the Poles and Axis of the World, and the 0- 
ther called its Secovd Motion; which is made from We to 
Ea#t upon the Poles and Axis of the Ecliptick. 

The Dizrnal Motion is cauſed by the violent Motion of the 


Primum 
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Primum Mobile;for in 4 Hours itcarries along with it,not only 
the Eighth Heaven or Orb of Fixed Stars, but the Orbs of the 
Sun,the Moon,and all the ceft of the. Planets. It is called the 
Divrnal Motion, becauſe it is finiſhed. in.one aye dt of b | 

- The Second Motion 1s UnDrOPEHtY attributed to. the Eight h 
Sphear; it being.indeed the | otionof the Equino#ial, though 
Authors ſomeames careleſly mention the one infteadof the o- 
ther. Therefore in the next Se#zon, where I treat of the Equi- | 
no#zal.L ſhall at large explain unto you the'nature ofthis miſ- 
called Second Motion. bye: | 


$ HI. Of the Equinc al, 


The Equine#:alon the Czletial Globe,is the ſameline former- 
ly called the Equator upon the Terreſtrial ; only with this ditfe- 
rence,that the Equator remains fixt upon the Terreſtrial Globe , 
but the Equino#ial upon the Celeſtial Globe is moveable; (or at 
leaſt muſt be imagined to move) contrary tothe Diurnal Mori- 
on from Weſt to Eaſt,apon the Poles of the Ecliptick : I ſay ima- 
ginedto moye,Becauſeinthe Heavens it,with itswhole Orb,wviz. 
the Eighth Sphere,doth really move,though on a material Globe 
it would be inconvenient tomakea moveable Equino@ial, and 
therefore it hath onefixed: which for thisand thenext Age will 
ſufficiently ſerve,without much deviation from the Truth ic ſelf. 

Now 'thatthe difference between the Equator upon! the Ter- 
reſtrial Glibe, and the Equine#ial upon the Celeſtial, ' may be 

roved;and the Motion of the-Equino#ial be-the better under- 
ood ; Iſhall only bring this Example ; | _ 

All places that were formerly under the Equator,doand will 
keepthe ſame Longitude,and remain ftill under the Egquatir:as 
may be proved by comparing the Ancient and'Modern Geogra- 
phers together: but thoſe Srays thatwere formerly under the'Fe 
quinottial, do not keep the ſame Longitude, * nor remain under 
the Equinoitial : becauſe the Equinottial (35 aforeſaid?) Hath's 
Motion from Weſt to Eaf,upon the Poles of the Ecliprick. * Bit 
the Stars being fixed in their own Sphear,likeknotsin _—_ 
therefore move not, are by the Preceſlion of the: Equiroxlettbes. 
hind the Equine#ial Colure , and fo are cauſed to alter thdi* - . | 
Longitude; as by comparing the Obſervations of ancient and 3 
Modern Aſtronomers together, it will appear ; for about 346 

| Tears. 
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Years before Chriſt,the firſt Srarin the Rams horn was by the 
Epyptianand Grecian Aſtronomers Obſerved to be -in the Equi- 
ws. 4r Colure and 49 Fears ago,when Tycho Obſerved, it was 
found to be in 27 Degrees 37 Minutes of 'y. $0 that inabout 
2000 Hears it is moved forwards28 Degrees, and willaccor- 
ding to Tycho's opinion, finiſh irs Revolution in 2.5414 Tears : 
According to which Motion, I have Calculated this following 
Table,for finding the Degrees and Minutesof the EquinoBial 
Motion,anfwerable to any number of Nears within the ſaid 
Revolution. | 


ye.| |deg] m.' | years; {4deg; m.\ 
| 1 O| -OF I90 I] 25 
| 3 @) 14 2.00 * 2 5o] 
[3]. | © zs, 394. 13 4.5. 
| + O33 4oC 5]..49] 
EG Ol 4+ Ss 1g ax © 
46 C 5] ig? 14] 10] 
Il 7] _| 0 F4\ | 2004] | ts 20 
| g HY - 67 3000 | 43] 20: 
Of 4 -BN © o5n $4899: 380-1, 
E. I'O Of .. 'T FOO 70} 30 
20 of 17 Toood 142; 40 
4.0] O| 24 RIO 29J 2.9 
fa O F1 25000}, [354 to 
$of | W 8 [25412 260 
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'This Table may beof Uſe for finding the EquineGial poſition 
of any Star,for any Neareither paſt, preſent,or to come.Its uſe 
i5 ery. eaſie : For if you deſire to. know the Motionof the E- 
qainex forany numberofNears,you need but {eek your number 
in, theColumnof 7eargandagainitit you have the Degrees and 

Mnuies, of the Equinotal Motion. | 
the Sraxs have this Motion one way,vitain Lon» 
they not at allalter their Latitades; Becauſe the 
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0 IV, Of the Ecliptick. 


* The Fcliptick is a Great Circle,lying oblique oraſſopefrom 
the Equino#ial,making an Angle of 235 Degrees with ir : Ir 
cuts the Equinoia} intotwo equal parts, and is cut by. the E- 
quinottial in two OPpoins points,vi2.in V,and =.It divides the 
Globe into two equal parts , called Hemiſphears ; the one the 
Northern, and the other the Southern Hemibhear. It is divided 
into 12 equal Parts,which are called the rwelye $7gn: ; every 
part being noted with the Character of the Sign belonging un- 
to it,as unto Aries,V,to Tawrrs, t, to Gemini, Y, and fo of the 
reſt. From every one of thefe 12 diviſions proceed both ways, 
wiz.North,and South, Circles of ' Longitude, into the Poles of 
the Ecliprick.Each of theſe twelve Signs is divided into 30 e- 
qual parts , which arecalled Degrees ; and are numbred upon 
every tenth Degree with 10,20,to 30,and upon my 'new C#- 
lefttal Globe for more preciſeneſs, every Degree is again divi- 
ded into halts. | 

© It is called the Ecliptick asbeing derived from the Greek 
« word Eklepſm,which ſignifies to want Light : Becauſe in 
« and about 1t happen 'all the defe&s and Eclipſes both'of the 
« Sun and the Moon. & 

* It is alſo called the way of the Sun,becauſe the Sun goes al- 
* ways under it , pafling through it in all his Awnuq/ Courſe. 


$ V, Of the Poles of the Ecliptiek, 


There are two Poles of the Eclipzich,thg one the North Pele, 
the other the South Pole;and are called North or South accord- 
ing to their paſition gextthe North or, South Pole of the Warld. 
Bach is diſtant from its correſpondent Poly of the Pyrld 13 
Degrees 3o Minutes. Kay = yan tt 

' on the Terreſtrial Globe all the Meridians Gehribed the I 
on meet in the Pole of the World, fo on the C fig! the 
Circles of Longirude drawn through the Twelve Figs gore NN 
the Poles of he Eqliptick. aro tor harp” 
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$ VI. Of the Axis of the Ecliptick. 


Through the Poles of | the Ecliptick is imagined: to paſs a 
ſtraight line through the Center of the Plain of the Ecliprick: 
which is called the Ax of the Ecliptick, upon which the Se- 
cond Motion of the Ecliptick is performed, even as the Diurnal 
Motion is performed upon the Axis of the World. 


$ VII, Of the Colures, and Cardinal Points, 


There are two Great Circles cutting one another at right 
Angles in the Poles ofthe World, which arecalled the Colures. 
Each Colure receives an additional name from the pointin the 
Eeliptick that it cuts; as theone paſſes from Po/eto Pole through 
the Fonkining of Y and =, which being two Equinzodial Signs, 
names therefore that Colure the Equinotial Cilure : The other 
paſſes through the beginning of S and W,which are Soltitial 
Signs,and therefore names that the Sc//tirial Colure. 

Theſe Colures by interſeRing one another, dividethemſclves 
into four Seri-circles;and theſe Semi-circlesdividetheEcliprick 
intofour equal parts,viz.Y,S,=,and V. 

The point of the Ecliprick -that theſe interſeions paſs 
through,are called the four Cardinal points ; and areof great 
uſe in Aſftr.#-my;for according to the Suns approach ta any of 
them,the Seaſon of the Year 1s altered into Spring, Summer , 
Autumn, Winter :: as ſhall be ſhewed hereafter. 


. $ VIII. Of the Tropicks. 


_ , There are two ſmaller Circles Parallel to the Equino&ial , 
-which are called the Tropicks,the one called the Tropichk of Can- 
cer,the other the Tropick of Capricorn: they are diſtant from the 
Equinottial 2.3 Degrees 30 Mmutes;and therefore are the boy! 
of the Ecliptick. They receive their names from the Celeſtial 
Sign that they are joyncd unto; as the one the Tropick of Cans 
cer,becaulſe ittouches the Sign of Cancer; the other the Trepick 
of Capricorn, becauſe it touches the Sign of Capricorn. 


$ DX, 


a, + a. . "Ss F. 2 4K. p! y 4 
+ bn 3 OS - ; x F 
kh 4 4 . TEES _ : v3. - eo 4 
= « &Y i *: . þ 
p CT. - dl * wad 2 
> 


y y \ _- + 
: es 3, 


” i z 4 y : - ® 
F , 
: & *- 
—_— ad. nd. La. i —_— —— MS VS. PF 1 _ _ 
— : V = 


Book I. Ri ments of Aftro 


of 
wp JS, & 
"0 0 


- bs 
+ WW "a 
ts th tn. Alta it. mon A rn 


nomp and Geogre 


_— 
” wr 


F þ 00 
©, Or. a a A * . 
y 4 * 9 is - —. Wo 
PR V Fu 
[5 


4 on 
I 4 2 * R 
: o 'S * 
o < p wit. » 
_ "Ac hg = 4% 
. 
= 
, Py « W 
k b 
* \ 
=— 
= 


$ IX. Of the Circles ArQick and Anartick. 


About the Poles of the World are deſcribed two ſmall Pa- 
rallel Circles; the one called the Ar#ick, the other the An- 
tarfFick. That in the North is called the ArFick Circle, that 
in the Seth the Anmtardtick Circle. | 

They have the ſame diſtance from the Peles of the World 
that the Tropicks have from the Equinottial Circle (wiz. 2.3 De- 
grees 30 Minutes) and that the Ecliptick hath from the Poles of 
the World ; andtherefore run through the Poles of the Eclip- 
tick. | 


$ X. Of the Images cal{ed Conſtellations, drawn 
_ «pon the Celeſtial Globe. = 


Here I think fit to be beholden to Dr. Hood, for the pains he 
hath taken in his Comment on the Images and Conſtellations. 
He ſaith, The S:ars are brought into Conſtellations for inſtrutti- 
ons ſake: things cannot be:taught without Names ; to-give a 
Name to every Star had been troublefom to the. Maſter,:and 
for the Scholar; for the Maſter to deviſe,and for the Scbolar 
to-remember : and therefore the 4ſfronomers haye. reduced 
many Stars into one Contellation,that thereby they tell the ber- 
ter where toſeek them; and being ſought,how to:expreſs them. 

All the Conſftelations formerly notified by the Antients were 
in'number 48,twelve whereof we call the twelve Signs of the 
Zodiack, wiz. 1 Aries, V, 2. Taurns,S, 2 Gemimi, ll, 4, Cancer, I, 
5 Leo, 1,6 Virgo/MN,7 Libra, =,8 Scorpio, Wy, 9'Sagittarims, Þ', 
Lo Capricorn, VP, 11 Aquarins, 3,12, Piſces; X.. One and 
twenty more are placed in the North Hemiſphere,and are cal- 
led 1 Urſa, minor, 2 Urſa major, 3 Draco, 4. Cephens,” 5 Boctes,. 
6 Corona Septentri, 7 Hercules, 8 Lyra, 9 Cygnits.,. 10 Caſſio- 
pea, 11 Perſens, 12 Anriga, 13 Serpemtartes, 14. Serpens.-O- 
phinchi, 15 Sagitta; 16 Aquila , 17 Delphinus ,, 18 Equiculus, 
9 Pegaſis, 2.0 Andromeda, 2:1 Triangulum. The other 15 
0ny-3 Eridanus 4 Lepus,5, Canz'major,6 Canicula,7 Argo. Navis, 
$ Hydra, 9 Crater, 10. Corus, 11. Centaurus, 12 Lupus, 13 Ara, 
14 Corons Auſtrina', 15 Piſces Auſftrina. Beſides , there are 
two other ConiFellations 1n-the North _ | 
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and Coma Berenices: which becauſe they were not ſpecified by 
the Ancients, are here iv{crted apart. 

Now the 4ffronomers did bringthem into theſe Fi nd 
not into other, being moved thereto by theſe three Roots: 
Fart, theſe Figures ___ fame tes ofthe Stars that are 

Ramto 


0B. 

| : The Bear inferrech 
Cruelty,&c.. Secondly, the Stars (if not preciſely, yet after a 
ſort) do repreſent fuck a Figure, and therefore that Figure 
was afligned them: as for Example, the Crown, both North 


and South ; the Scorpionand the 774angle,repreſent the Figures 
which they hank The third Cans | 
the 


fe wasxthe continmance of 
of ſome notable Men, who either mt 6 of 
their fingular pains taken in Afr ,or in regard of ſome 
other —_— had well Sake of Mankind. 

The firſt Author of every particular Conſtellation is-uncer- 
tain; yet are they of great Antiquity; we receive them from 
Prolomy, and he tolowed the Platonicks ; fo that their Anti- 

ry 1s great. Moreover,we may perceive them tobe Anci- 
dana. the Scruptures, amd by the Poers, En the 38 Chapter of 
Fob there 1smention made of the Pleiades,Orion,and Ar Furs, 
and Mazzarah, which fome aq axon 12 Sipme: Fob li 
ved in the Time of Abrabam,as Syderocrates maketh mention 
inhis Book de andis locorum dickantiis. 

Now beſides alithis, Fouchiag the reaſon of the invention 
of theſe ons the Poets had this purpoſe, wiz. to/make 
Men fall in tovewith. Afronomy. And tothariurent havetoeve- 
ry'Gonſtellationirwented conceited Stories ; (ns you may 
read.at the latter efid of this Book) therein imitating De- 
maſtbenes,who when he coutd not get the People of Arhens to 
hear him ina matter of great mament,and-profitablefbr ths 
GCommonwealthhe tell thema Taleof a Fellowthar 

he fo broaght en;the Arberiows, 
to hear his wholeOration;and ro 
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ing for commodity fGongular in the life of Man , was al 
molt of all Men utterly negle&ted: Hereupon hey to 
LT by cen SI LE 
not be CO ity , might plea 
induced to. take. a riow of thels Name - and. thereby. at 
length fall in love with them. For commonly you ſhall note 
this, that he that is ready to.Read the Soles , cannot content 
himſelf therewith, but defireth alſo to know the Crnftellation, 
or at. leaſtwiſe ſome principal Star therein. | | | 
There are in Heaven yet twelve Confetations mare, polted 
aboutthe South Pole, which were added. by. Frtderico Hourmans 
»o, inhabiting on the Iſland Sumatra; who being accommo- 
dated with the Inftruments of immortal Tycho, hath obſerved 
the Longitude and Latitude of thoſe Stars, reduced them into 
Conſtellations, and' named thens as. ftollows,1 Fhe Granteg2' The 
Phenix, 2, The Indian, 4. The Peacock, 5: Dhe- Bird-of Paradsſe; 
6. The Kh, 7. The Camglion, $ The Souh Triangley.gi The Flj- 
ing. Fiſh, 10 Derado, 11, The Indian Fowl, 12 The: Southern 
Serpent. 


XI. Of rhe number of the Stats; 


Although in Heaven therebe a, very great number of viſible 
Stars,which for their multitude ſeem 1nnumerable;yet no wile 
Man will from';thence infer that they are.impothble to be 
counted: for there is no-Star in. Heaven that may. be ſeen,burt 

Longitude and Latitude may with meet Inſtruments for that 
xuney be exaaly found ; and being oncefound,itmay have 
a Name allotted it, which with its Longitude and Latitude may 
be Catalogized either for the Memory of the Qbſerven,or the 
knowledge of Poſterity. Now therefore if any one Star may 
be Obſerved,they may all be Qbſerved;and then may they all 
have Names given them; which thoughto the ignorantit ſeem 
uncredible,yet tothe Sons of God(as Foſephus calls 4/Fronomers) 
who herein participate of their Fathers Cob it is eatie 
tO number the Stars,and call them all by their Names, Pal. 97.4. 

But though all the Stars in Heaven may, be numbred and 
named,yet hath not Tyzcho ovthe Ancient 4fronomers thought 
fit.ta-take-notice-of more than 12.41 of the chicteſt that are. 
vilible-in our Horizon, they being ſufficient for any purpole: 
that we ſhall have occafion to apply them unto. Yer of ves 
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the induſtry of Fred. Houtman aforeſaid , hath added to the 
Catalogue 1 36 Stars, with their Longitude, Latitude,and Mag- 
»itude,and given Names unto them : which upon my New 
Globes I have alſo aſcerted,as may be ſeen about the Sourh Pole 
thereof. So that with theſe 124.1 Obſerved by Tycho and the 
Ancients, and theſe 136,the whole number of the Catalogue 
is 1377. 

\e other Stars of late have been alſo obſerved by Baie- 
r#s, among the ſeveral Conſtellations aforeſaid ; but nor of 
any conſiderable Adagnitade: and therefore I think fit to pats 
them by, and come to their Situation in Heaves, according 
to Longitude and Latitude. 


$ XII. Of the Situation of the Stars. 


Longitade of The Stars are Situate in Heaven according to their Longs- 
the Stars. rude and Latitude. As the Longitude of any Place on the Ter- 
reſtrial Globe is an Arch of the Equator comprehended be- 
tween the firſt Meridian and the Place ; ſo the Longitude of a- 
| ny Star on the Celeſtial Globe is an Arch of the Ecliptick con- 
Es tained between the firſt point of Aries, and the Star inquired 
after.But yet becauſe the Ecliprick is divided into 1 2 Signs,the 
Longitude of a Star is: therefore (in the moſt cuſtomary Ac- 
count) an Arch of the Ecliptick coinprehended between the 
Semi-circle of Longitude, paſſing through the beginning of 
the Sign the Star is.in, and the Semi-circle of Longitude pal- 
ſing through the Center of the Star. | A 
Latitade of the he Latitude of a Star is either North or South : North if on 
Stars, the Nerth ſide of the Ecliprick ; Scurh if on ths South ſide of 
the Ecliprick. As the Latitude of any Place on the Terreftrial 
Globe is an Arch of the Meridian contained between- the E- 
2 | quater and the Parallel of the Place, lo is the: Latitude of any ' 
= Star on the Celeſtial Globe an Arch of a Sem-circle of Longitude 
pe yu between the Ecliptick and the Srar inquired 
after. 


$ XIII. Of ihe Magnitudes of the Stars, 


For the better diſtin&ion of the ſeveral fizes of Stars, they 
are divided into fix ſeveral Magnitudes. The biggeſt and 
brighteſt Srars are calle:l Stars of the firſt Magnitude : Thoſe 
one 
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one ſize inferiour in Light and. Bignels are called Stars of the 
Second Magnitude : Thoſe again one ſize inferiour to the Stars 
of the Second Magnitude, are called Stars of the Third Magni- 
tude,and ſo the Stars gradually decreaſe unto the Sixth. Mag- 
nitude, which is the ſralleſt, ſome few Obſcure Sars only 
excepted, which for their minority -and dimneſs are called 
Nebula. - Theſe ſeveral Magnizzdes of the Stars are expreſſed 
on the Globe in ſeveral ſhapes: as may be {cen ina ſmall Ta- 
ble placed on the Globe for that purpoſe, 


—— 


ow for your further ſatisfa&ion and delight, I have 'in- The Meaſures 
ſerted a Colleftion of Dr. Hoods,whereinis expreſſed the Mea- of the ſeveral. . 
ſure of every Magnitude, and the Proportion it hath, firſt, to Stars. 


the Diameter, and ſecondly to the Body of the Earth. 

The greatneſs of any thing (ſaith he) cannot be better ex- 
prelied than by comparing it to ſome Common Mealure , 
whoſe quantity is known : the Common Meaſure whereby 
Aſtronomers expreſs the greatneſs of the Stars, is the Earth. 

Sometimes they compare them with the Diameter of the 
Earth, ſometimes with the Globe thereof: The Diameter, ac- 
cording to their account which allow but 60 Miles to'a De- 
gree, containeth 632.2 7* Mzies;and the whole Solidity of the 
'Globe contains 165,04.2,4.8 1,28 3 Miles and. 753. According 
to Prolomy, who allotteth to every Degree 625 Miles : The 
Diameter containeth 7 159 Miles 54,and the whole Solidiry 
of the Globe hath i92,1 97,184,917 7444 Miles. 


The proportion of the Diameters of the fixed Stars, com- 
pared with ihe Diametey of the Earth. 


The Diameter of a Fixed Star of the Firff Magnitude com 
pared with the Diameter of the Earth hath ſuch Proportion 
co it as.I9 hathto 4.: therefore it containeth the Diameterof 
the Earth 4times/and £. - | | _ 
. * The Diameter of a Starof the Second Magnitude. is untothe 
Diameter of the Earth as 269 is to 60-: therefore it. contain- 
eth it 443 times. | SLY 

The Diameter of a Fixed Star of the Third Magnitude is un- 
to the Diameter of the Earth as 25 unto 6 : thereforeirt con- 
taineth it 4+ times. | 

The Diameter of a Fixed Srar of the Fourth RE 
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the Diameter of the Earth as 19 unto 5: therefore it con- 
taineth ir 3* rimes. 

The Diameter of a Fixed $tarof the Fs ifth Magnitude is un- 
to the Diameter of the Earrh,as 119 unto 16 chiretore 1 it-con- 
taineth it 34+ times. 

TheDiam.of a Fixed Star of thei$ ixtb Mag.is unto the Diam. 
of the Earth, as 2.1 unto 8; therefore it containerh it 4 times. 

As for the Proportions of the Cloudy and Obſcure Stars, 
they are not expreſſed ; becaute they are but few, and of no 
great account in reſpe&t of their 


The Propartions of the Fixed, Stars. compared with the 
Globe of ihe Earth, are asfollaty. 


A Star of the Firfft Magnitude 'is to the Globe of the Earth,as 
3 tO Io 6a therefore it containeth the, Globe of the Earth 


IF Stay ofthe Second Magwitade? is to the Globe of the Earth; as 
1946 5109 & co-2 16000,therefbre it containeth it 90g times. 

A Star of the Third o_ irude is to the Gloke of the Earth,as 
15625 5 Unto 216, th e it contameth it 7 2.5"times. 

A Star of the Eourrh Magnitndt | is to the Globe of. the Earth, 
as 5850-is unto 125: therefore it containeth the Globe of thi 
Earth 545+ times. 

A Starof the Fifth Magnitudeistothe Globe of the Earth, as 
1685159 is unto 45656, therefore it contairerh the Globe of 
the fone 365 times. 
 AStarof the Sixth Magnitude | is tO the Globe of the Earth,as - 
9261 is unto-512 , therefore it containeth tht Globe of the 
Earth 187+ times. 

Fconfeſsalt this may. ſcem matter of incredulity. to; thoſe 
whoſe C nngerta thing is ſwayed by their viſual Sen(E,, bur if 

capable to Seer Us valt diſtance of thoſe ET 
Bode (the Srars) from theface-of the' Earth, and allÞ agar 
minutive quality-of Diſtance,their reaſon will be re&ific 
their incredulity rurn'd into art acknowledgment of TY 
ſpeakable Wiſdom of Almighty.God;, and hey will fay, wi 
the P/almiſt; Great. z our Lord, Great s bus Power, bis Wi Jn 
is mfenite, P{al.147.5. 

The, diftancs of the Stars therefore from the: Eerth, i i"Ac- 
cordin g to Mr. Fihn Dee's Computation, 2008 13 Semidiame- 
ters 
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ters of the Earch.The Semidiameter of the Earth containeth 
of our common Mites 34.765tSuch files asthe whole Earrb 
and Sea round about is x 1600: allowing for every Degree of 
the greateſt Circle 60 Adikes: rear ney A > >| 
from the Earth is in Miles 69006540. Now as Mir. Dee faith 
(almoſt in the ſame words) if you weigh well with your felt 
this litcle parcel of Fruit Af ronemical ; us conce the 
Rd ome ee and the huge 
of the Sz ven, you wilt find your Confciences moved 
with Ms Kangly Propher to ling the Confeflion of God's 
Glory ; and fay, The Heavens 771g" mg Oe as 
Firmanzent Gexark forth the Werks of bus Hands. 


$ XIV. Of the Nature of the Stars. 


To many of the Principal Sters there is in Planerical Chata- 
Rers prefixed their Planerical Natewes. 'The Aſtrobopers trgke 
opcatuſe of them for knowing the Nature of the $:ars:for thoſe 
Stars that have the Character of Þh adjoynedare ſaid robe of 
the Nature of Þ : thoſe that have x adjoyned, are of the Na+ 
rureOf N : and fo of the reft. If a Srar have the Characters 


of two Planets adjo that Srar participates. of both their 


Natures,but moſt of that Planerewhoſecharatter is firſt 

The uſe A#ronomers makeof thoſe Characters, is for know- 
ing the conlour of any Star ; as if 2 Srey have h adjoyned, it 
is of the coulour of h ; if 2, it is the colour of 2, &c. 

The Fines Stors are known from the Plavers by their con- 
tmual Twinckling , for che Plaxers never Twinckle, but'the 
Fixed Stars do. 


$ XV. Of Via LaQtes, or tbe Milky way. 


_ This Subject, becanſe it x already fo handlad by Dr. 
Hwa, thatmorothan he hath ror gary ae hes 
ther of his own F 


bo 
by 

led; andbythe Greeks, Galaxia, and the Engliſh the diy 
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and the Feet of Centaur, Argo the Ship,and ſo unto the Head of 
Cancer. | Some in a (poreing manner do call it Watling-/treet, 
but why they call it to, I cannot tell ; except it be in regard 
ofthe: narrownels that it ſeemeth:to have ; or elſe in re 

of that-great High-way that lyeth between Dover-and S. Al 
bans,which is called by our Men Warlmg-#Freer. 

Conceraing this Circle there are ſundry Opinions;for there 
is great difference among ſome Writers , both touching the 
Place, Matter,and Efficient Cauſe thereof. Ari/forle difſent- 
eth from. all other, both Philoſophers and Poers, 1n the Place, 
Matter, and Cauſe of this Circle ; faying, That it is a Mereor 
ingendered in the 4A#r,made of the Yapors of the. Earth,drawn 
up thither by the Heat of the Sun, and there ſet on Fire. But 
his Opinion is of all men confuted. 

| Firſt, Touching the Place, it cannot beinthe Air;for what- 
ſoever is.in the Air, is notſcerof all Men, at all Times, to be 
under one and the ſame Part of Heaven. If we ce itin the 
South,they that are in the We#t ſhall ſee it under the Eaft fide 
of the Heaven, and they that are in the Eaft,ſhall ſee it inthe 
Wet Part of the Heaven; But this Circle is of all-Men ſeen 
always under the {ame Part of Heaven,and tobe joyned with 
the ſame' Stars ;- therefore it cannot be in the' Air. - 

Again,For the Matterit cannot be made of that which Ari. 
Fotle nameth (5.e.)the Vapours of the Earth, becauſe of the long 
continuanceof the Thing,and that without anyAlteration:for 
it is impoſſible that any. Meteor made of YVapours drawn u 
from the Water, or Exhalations from the Earth , ſhould'laſt G 
Long ; as may be ſeen in Blazing Stars ; which though they 
have continued Long,as namely 16 Months,ſome more,ſome 
leſs; yet at the length they have vaniſhed away : whereas this 
Circle hath continued from the RT g unto this Day. Be- 
{des, put caſe-it were made of thele Exbalations; whence will” 

infer the uniformity thereof? The Comets doalter diver{- 
ly, both in.the Faſhion of their-Blazing, and alſo intheir {e- 
veral Quantities ;* whereas in this Circle, there is nothing but 
the ſame Part, always of one Form and of one Bigneſs. Ini 
the Efficient Cauſethereof he muſt needs err:-for'if it be nei-- 
ther in the Ar, nor made of the Exhalations of the Earth, it 
caninot be cauſed by the Sun; for the one-is the Place, and. the: 
other the Matter, wherein, and whereupon the Su» ſheweth 
his power. | All 
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All other (beſides ArsHotle) agree in the Place, but ditfer in 
the Efficient cauſe thereof: and they areceither Philoſophers, or 
Poets. Both theſe affirm that it isin the Firmament (6.e.) inthe 
Eighth'Sphere;bvat they diſagree un the Cauſe thereof, / "77 

The Pbiloſophers(and chiefly Demecritas) affirm the Cauſe of 
the thing,to be the exceeding great number of Stars in- that 
partof Heaven,whole Beams meeting together fo confulcdly , 
and not coming diſtin&ly tothe Reman ustoimagineſuch 
a Whiteneſs as is ſeen.But the beſt Opinion isthis,thar this 44/ky 
way isa partofthe Fixrmament,neithet ſo Thinasthe other parts 
thereof are,nor yet ſo Thick as the Srars themlelves.If it were 
as thin as the other Parts of the Heaven beſides the Stars, then 
could it not retainthe Light,butthe Light would paſsthroughic 
and not be {cen : If it were as Thick as the Starsthen would the 
Light be ſodoubled in ir;that it wouldGliſter-and Shine,as the 
Stars themſelves do : but being neither ſo Thin as -the.Qae;, 
nor ſo Thick as the Other,it becomethrof that Whitenels we 
ſee. Thus far Dr. Hood. But THIF": 1 

Our modern Philoſophers conceive this La&Fean W hirenefs 
ariſeth from a great numberof little Stars, conſtipated inthar 
part of Heaven;tlying 16 ſwiftly from the ſight of our Eyes,tha 
we can perceive nothing buta confuſed Light: this the. 7elz/- 

cope(more lately found out) dothevidently demonſtrate to. us; 
by the Benefit of which,little S:ars ( otherwiſe inconſpicuous 
to our Eyes)are there clearly diſcerned. . . Wy 
About theSouthern Pole are ſeen two White Spots;like licele 
Clouds,couloured like the via Lafea.Oneof whichistreblethe 
Latitude of the Other ; ſome Mariners call them Nubecula Ma- 
ellans. | 

6 This. Milky way is deſcribed on the Globe between twa 
Tracks of {mall Pricks running throught the Images mentio- 
ned in the beginning of this Section. +4124 k v3 

Thus have/you the definition of the Globes;with the Deſcri- 
ption of all the Lines,Circles,&c.deſcribed thereonl ſhall now 
explain unto you the meaning of ſeveral Wordsof Art,which 
in the Uſe of them you will meet with;and thencome tothe 
Uſe it {elf | 

And firſt, what is meant by the word Horizon. 
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Zenith, 


Naair. 


Azimuth, or 
Vertical Cir. 
cley. - 
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When Iſpakeof the Horizon before,T only mentioned the 
Wooden Horizon or Frame aboutthe Globe; which becaule it 
repreſents the Mathematical Horizon , is therefore called the 
Horizon : but the word Horizon is to be conſdered tnore par- 
cicularly two manner of ways : as | 
Firſt, the Natural Horizon, + 

Secondly, the Mathemarical Horizon. 

The N#trwral Horizon isthatapparent Gapxdle which divides the = 
Viſible part of Heaven fromtheInvifible ;/it extends ic elf in a 
ſtraight Line from the Superficies ofthe Eorth,every way round 
aboutthePlace you ſtand upon,cvenintothe very circumterence 
of the Heavens. It is only diſcerned atSea,or on plainGround, 
that is free from all hindrance of the Sight, as Hil/s , Trees,, 
Houſes, &c. 

The Mathematical Horizon( which indeed is meant in this 
Treatiſe.ſo oft as I ſhall haveoccaſion to name the word Hort 
20)isa great Circle which divides that partof Heaven which is 
above us, from that which is.under us,preciſely into twoequal 
parts: whoſe Poles are the Zenith and Near. Haks Circlethe 
Azimuths or Vertical Circles are-numbred : and'by this Circle 
our Days and Nights are meaſured out unto-us: for while the 
Sun is above the Horizon it is Day; and when it is under the 


, Horizon it 1s Night. 


This Circle is repreſented unto usby theupperPlain of «the 
Wooden Horizon: Therefore ſooftas youare direed to Brin 
any Degreeor Ster, &c. tothe Horizon, it muſt be dleriined 
that you muſt turn the Globe till the Degree or Star comeJuſt 
to the upper Inneredge of the' Wooden Horizon. 

" The Zemibhand/Nadir,arcrwo pointsgppofitets oneancther: 
The Zenith is that* point im-Heaven'divedtly-overour:tHeads : 
and the Nadir isthat pointin Heaven dixetly under our. Beet. 

The Azimmtihs or Vertical: Circles are:great Circles -pa 
through'the Zenith'and Nadir, whoſe Poles arethe Zenach 
Nadir And-asthe Meridians cut the Equator andiallParatlels - to 
the Equator at right Angles,fothe Azimuthscut the Horiz.on and 
all Almicanthars'at right Anglesalſo. The Azimutbs'(: as the 
Meridians)are infinite; and are numbred by Degrees from the 

Eaſirand Wet points towardsthe North and South in the Ho- 
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The Almitanthars ateCircles ow to the Horizon, whoſe Almicanthar, , 
Poles are the Zenith and Nadir. They are fo called Circles of 97, Circles of 
Altirude becauſe when the Sun, Moon,or —_— is in any num- {##ude 
ber of Degrees above the Horizon,it is ſaid to have ſo many 
Degrees of Alrirude ; which Degrees of Alrirude Sturt 196l 
on the Vertical Circle from the Horizon upwards, towards the 
Zenith. The Almicanthars are allo infinite, as Parallels, Meri- 
dians and Atimuths are. 

The Amplitude is the number of Degrees contained between f=plirude.. 
the true Eaſt or Weſt point towards the Northor South points'of 
the Horizon,and theR:/ing or Setting oftheSnn, Moon,or Stars,&c. 

The Declination is the number oiDogrees that the Sum, Moon, Declinatime. 
or any Star is diſtant from the Equino#ial towards either Pole: 
and hath a double denomination, viz. North Declination, and 
South Declination : for if the Sun, Moon, or Star{werve towards 
the North Pole they are ſaid to have North Declinarion ; if to> 
wards the South Pole, South Declination. Rs 
. The Right Aſcenſion is the number of Degrees of the Equi- Right Aſcenfien 
no#ial (accounted from the firft point of Ares) which cotnes 
to the Meridian with the Swn,Moon,or Star,orany other point 
in Heaven propoſed, | 
The Oblique Aſcenſion is the number of Degrees of - the E- Oblique 4ſcenf. 
quinottial Which comes to the Eaf fide the Horizon With San, | 
Moon, or any Star. | 

The Oblique Deſcenſion is the Degrees of the Equino&ial te Deſcen- + 
which comes to the Weſt fide the Horizon with the Sun, Moon, on Co 
or any Stay. | | | . 

The Aſcenſional Difference is the namber of Degrees” af- Aſenſfonal 

+. ter Subtra@ion of the Oblique Aſcenfion from the Right Aſ+ Difference. _ 

cenj/10n. 

5 many Degrees as you Sail towards the Pole,you are ſaid 2-i/e che Pole. 
to Raiſe the Pole; and ſo many Degrees as you Sait from the 29274 thePole. 
Pole, you are ſaid to. Depreſs rhe Pole. 

Courſe is the point of the Compaſs you Sail uponzas if you Sail c,,,,;. 
Eaftward,it is an Eaſterly Coutſe it's Weſt ,zs Weſterly Corſe, 8c. 

. DiFtance is the number of Leagues you have Sailed from D:/arce. 
any Place, upon ariy Courſe. | 

A Zone isa ſpace of the Earth contained between two Pa- Zone. 
rallels."'The Ancient Geographers made five Zones in the Earth; 


two Frozen,two Temperate,and one Burnt Zone. 
| E 2 The 
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Frozen Zone. 


Temp erate Zone. 


Burnt Zone, 


Climates.' © 


The two Frozen Zonze are thoſe parts of the Globe compre- 
hended between the North Pole and the Ar#ick Circle, and the 
South I'cle and the AmardickCirele ;; by the Ancients called-1n- 


_babiteble, Becauſe the Swn:being always far remote from them 


thootsits Bgams obliquely upon them,which obliqueBeams are 

{o very weak,that all their Summer is but a continued. Winter , 
and-the Wimter(as they thought ampoſlible tobe at allindured. 

TheTemperateZonesaretheſpace of Earthcontained between 
the. Ar&ick Circle and the Trepick of S,and the Antartick Cir-- 
cle and the Tropick of v : bythe Ancientscalled Temperateand 
Habitable;Becauſe they are compoſed of a tweet mediocrity , 
between outragious Heat, and extremity of Cold. 

- The Burnt Zone 1s the ſpace of Earth contained betweenthe 
Tropick of S,and the Tropick of W,called by the Antients Un- 
habitable, becauſein regard the Sun never moves out, of this 
Zone, but darts its Beams ndicularly upon it, they imagi- 
ned the Air wasſfo oak refla Hot,that it was impoflible for 
any to Inhabit in this Zone.So that( as you lee) they held the 
ewo Temperate Zones only habitable;and the two Frozen Zones 
and one Burnt Zone altogether impotllible to be Inhabited But 
their Succellors,cither animated by induſtry,or compelled by 
neceffity,have apparently refuted their Afertion; for at this 
time many Rac can witneſs that their Bloods are not fo 
greahe as to Melt in the ſcorching Heat of the One, or fo 
Watry as to Congeal in the Icy Froſts of the Other. 

The. Antients have yet otherwiſedivided the Earth into four | 
and twenty Northern Climates, and four and twenty Southern 
Climates; lo that in all there is eight and forty Climares. The 
Climatesarealtered according tothe half Hourly increaſing of 
the Longeſt Days; for in the Latirude wherethe Longeſt Days 
areincreaſed half an Hour Longer thai they areat the Equa- 


' tor (viz.Longer than 12 Hours)the firſt Climate begins; and in 


the Latitude where they are increaſed an wholeHour Longer 
than in the Equator,the ſecond Cl:mare begins; where the Days 
are increaſed three halt Hours Longer than in the Equator , 
the third Climate begins; and ſo onwards , the Climares alter 
according as the Longeft Day increaſes half an Hour , till 
you come to find the Longeſt Day 24 hours Long. 

, Now the Antients (inthole Times ) knowing no morethan 


nine Habitable Climates, gave names only to nine. The firſt 


they 
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they called D5a Meros,after the nameofa famous In-land Iſland, 
which is ſituate about the middle of that Climate, and is now 
called Gueguere. The ſecond Climate they called Dia Syenes, 
after the name of an eminent City in Egypt, lying about the 
midſt of that Climates. The third Dis Cn after the 
name of the Metropolitan Ciry of Egypr. The fourth Dia 
Rhodes. T he fifth Dia Romes. The ARR Dia Ponton. The 
ſeventh Dia Boriſtheneos. The eighth Dia Ripvecs, The Ninth 
Dia Damiam. eL 

Theſe Names belong only to the Climates on the North ſide 
of the Equator. /Butthoſe on the Seurh fide (in regard of the 
{mall Diſcoveries thole Ages had on that ſide the Equaror)were 
diſtinguiſhr orfly, bythe addition ofthe word Anri,to the ſame 
Southerly Climate: asthe firtt Sourbern Climate ( which is that 
Climate imlies : Degrees to-the Sourhward as the firſt 


doth to the Ngrtbmard) they callee:; widis xves. The ſecond F 
Anti Syenes, "ug a third Anti Alexani eras 4.and {o on to the -I 
ninth. FIN 9 Eon - | 
In every Clmate is included tw6'Paralle];,which are of the Paralel:. 

fame Nature with the Climates; fave gnly that as the Climatzes 
alter by.che half-haurly increaſing of thg4Jongeſt day,the paral- 
lels alter by rh&Quater Hourly incre: fthe longeſt Day. 

 Eurthermoip,. C Horizon 594we find the Sphere 
cohſtituted-intga.threefold Poſition:as firitintoa Dire Sphere, 
Secondly a Parallel Sphere, Thirdly an Oblique Sphere. 

A Dire& Sphere hath both the Poles of, the World in the Ho- Dire# Sphere. 
112,01, and ths. Equino#ial tranhting the Benth. In a Dire& 


Sphere all the Circles parallel to the Equator make right Angles 
with the Horizon,and are allo divided intotwo equal parts by 
the Horizon : and in a Direc Sphere the Sun, Moon, and Stars. 
arealways twelve Hours aboye the Horizon, and twelve Hours 
under the Horizon,and-conſequently make twelve Hours Day, 
and twelve hours Night. 

It is called a Dirett Sphere,becauſe all the Cele#tial Bodies, as 
Sun, Moon,and Stars, &c. By the Diurnal Motion ofthe Primumns 
Mobile, aicend dire&ly Above 5 and: deſcend direQly Below 
the Horizon. 

They that Inhabit under the Equator have the Sphere thus 
polited; as in the Iſland Borneo, Sumatra, Celebes, St. Thomas, 
a great part of Africk,Peru in tiieWeſt-Indies, 8c, as you ny 

ce 
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{>e by the Globe it ſelf.if yon movethe Braſen Meridian through 
<p ces in the Hor:z0n,till the Poles thereoftouch the Ho- 


rizmm. As in the Figure. 


Parallel Sphere, A Parallel Sphere hath one Pole of the World in the Zenith , 


theother in the Vadir,and the Equinotiial Line in the Horizor, 
In a Parallel Sphere all the Circles Parallel to the Equino#1al 
are alſo Parallel to the Horizon,and in a Parallel Sphere from 
the xoth of March to the 13th of Seprember ( the Sun 
then in the Northerly Signs,and conſequently onthe North fide 
the: Horizon) there 15 ſix Months Day inthe North, and. fix 
Months Night in the Sewh:andcontrarily from the 1 3, of Sep- 
tember to the xo of March (the Sun being then in the Sowrherhy 
Signs , and therefore on the Sowrh fide the Horizon ) 
there 


/» * 6 wy 
"SS" 65. a 


- 


DE Dy : < 
ook I. Budiments of Aſtronomy andGeography. - 
there is ſix Months Day in the South,and fix Months Night 
in the North. 
Iriscaled a Parallel Sphere, Becauſe the Swr,Moon,or Sters in 
a Diurnal Revolution of the Heawens,neither aſcend Higher 
or deſcend Lower, but always move parallel to the Horizon. 
The Egrth is thus polited under borh the Peles,yizin goDe- 
grees of Latitude ; as may be ſeen by the Globe,if you turn che 
Brazen Meridzan till ecicherof the Poles be glevated 90 Degrees . 
above the 'Horzon. As'in this Figure. _ 


ret nor Parallel to the Horizon,but lies alſlope from it. 

In an Oblique Sphere all the Celeſtial Bodies, as Sun, Moon, or 
Stars, &c. have (in reſpe&t of the Horizon) oblique and une- 
qualAſcenſionsand Deſcenſions,and all the Lines parallel tothe 


Equator 
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Equator make unequal Angles with the Horizon, aful are cut by 
the Hcrizon into unequal parts; for thoſe Lines towards the e- 
levared Pole,have a greater portion of a Circle under the Ho- 
riz0n than above it : only the Equator becauſe it hath the ſame 
Center with the Horizon,doth divide the Horizon into two e- 
qual parts,and is alſo divided into two equal parts bythe Hori- 
LON, 
Hence it follows ,that when the Sn is inany part of the E- 
cliptick that declines towards the elevated Pole, the Days inthe 
elevated Hemiſphere ſhall be Longerthanthe Nights: and when 
the Sun is inany part of the Ecliptick thatDeclines towardsthe 
Depreſſed Pole,the Nights ſhall be Longer than the Days. But 
when the Swnis in the EquinaZial(becauſe whetherthe Pole be 
Raiſed or Depreſſed)equal portions remain both above and un- 
der the Horizon; therefore the Days are of the ſame Length 
with the Nights, and the Nights with the Days. 
Alfoin an Oblique Sphete,all thoſe Stars that have as great or 
greater number of Degrees of Declination than is theelevated 


Poles Complement of Latitudeto go, never Set or come under 
the Horizomand th pe Sr ng bhave the ſane Declination a- 
bout the D wel) 4-Poli ;n Fa. 117 


o- 


It is called*an Oblique Sphere, becaule all the Circles of the 
Sphere moveObliquely about the. Horizon. 

The Earth.is thus obliquely polited/to all thoſe Nations 
that Inhabit.ungder'any ee of” Latitude, either North or 
Southwards betwee: quator and gither Pole : as may va- 
rioufly be ſeen by the'Globe, when'the A4x#& lies not on the 
Horizon,nor the Equator is paralletto'the Horizon : As in this 
following Figure. - >. 


, Bs 


Moreover 
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Moreover,all Places have their Antipodes,Perizci and An. zci. 

The Antipodes of any Place is the oppolite Degree on the 
Globe, As if a Perpendicular were let fall from the Place you 
ſtand on,through the Center of the Earth,and continued till ic 
paſsquitethrongh the Superficiesof the Earth,onthe other fide; 
then in the point where the Perpendicalar cuts the Superficies 
of the Carth on the other (ide, is the Antipodes of that Place. 

The Inhabitantsof any two Places that are in Antipodes to 
each other,go withtheir Feetdirecly againſt one another,and 
have a contrariety in the Seaſons of the Year,and Ri/ings and 
Settings of the Sun, Moon,or Stars,andall other of the Heavenly 
Bodies : fothat when with Us it is Spring,with Them it is A# 
tumn;when with Us the Sun Riſes,in our Antipodes it Sets;and 
' therefore their Morning is our Evening, their Noon our Mid- 
? , F night, 
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night, their Evening our Morning ;and their Longeſt Day our 
Shorteſt. 
The Perizci of any Place is that point in the ſame Parallel 
which comes to the Meridian with the Antipodes. 
: | In the Perizci of any Place there happens not that Contra- 
riety of Seaſons in the Year that doth in the Anripodes ; nor in 
the Length of Days : for the Days in both places are of e- 
qual Length : but in the Times of the Day,thereis the ſame 
contrariety, for (though their Spring be our Spring) and the 
reſt of their Seaſons of the Near the fame with ours, yet) their 
Morning is our Evening, their Night our Day,6c. . 

The Anteci of any Place-is the point under the ſame Meri 
dian that is diſtant from the Equator on the South fide fo man 
Degrees asyour Place is diſtant from the Equator on the North 
fide: and the contrary. | 

In the Antec there happens not that m—_— in the 
Days as doth in the Antipodes, but in the Seaſons of the Year 
E there is the ſame contrariety ; for in our Antec their Morn 
F img 1s our Morning,their Noon our Noon,their Night our Night: 

4 | but herein is the ance, their Spring-is 'our Fall, their Sum- 
mer our Winter, &c, and their Longeſt Day our Shorteſt : as 
in the Antipodes. 
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The SECOND BOOK: 
Shewing the PraQtical Uſe of the | Hts 


GLOBES. 
Applying them: to: the Solutton of Altro. 
nomical and Geographical I 
Problemes. Hh WO 


—— 


PREFACE. 


Some Advertiſements in Chooſing and T/ing 
| the GLOBES. 
I, C 


EE the Papers be well and neatly paſted on the MM 
Globes : which you may know, if the Lines and = 
Circles deſcribed thereon meet exattly, and continue al ; 
the way even and whole : the Lines not ſwerving out 
or in, and the Circles not breaking into ſeveral Arches; 
yl the Papers either come ſhort, or lap over one the 0- 
ther. | | 
2, See that the Conlour be tranſparent, and ly not too 
thick on the Globe ; left it hide the Superficial De- 
ſcriptions. 
3+ See the Globe Hang evenly between the Meridian 
one ItizoNs not inclining move to the one fade thanithe 
0IÞer. ; £ 
© 4+ See the Globe Stoim as cloſe to the Meridian a 
ik F 2 Ho- 
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Horizon 44 convenient ly it may ; leſt you be too much 
puzzled to find againſt what point of the Globe - any 
Degree of the Horizon or Meridian s. 

5. See the EquinoRial Line be one with the Horizon, 
when the Globe « ſet in a Parallel Sphere. 

6. See the EquinoQial Line cut 7he Eaſt aud Welt pornt 
of the Horizon , when the Globe & ſet 10 an Ovl.que 
Sphere. | 

7. See the Degrees of the Meridian marked with go 
3" and oo; Hang exatFly over the: EquinoQual Line of the 
oo Globe. | 
AM 8. See that exattly half the Meridian be above the Ho- 

r.zon,and half under.the Horizon:which you may know 
if you bring any of the Decimal Diviſions tothe North 
ſide of the Horizon, and find their Complement {0 go in 
the South, 
9.See that when the Quadrant of Altitude &s placed at 
the Zenith, the beginning of the Graduations reach juſt 
' tothe Superficies of the Horizon, | 
10. See that while the ladex of the Hour Circle(by the 
motion of the Globe) paſſes from one Hour 10 the other, 
15 Derers of the Equator paſs through ihe Meridian.  - 
11.1f you hve a Curcle of Poſition, ſee the Graduati- 
015. agree with thoſe of the Horizon. . :. 
12.Sce that your Wooden Horizons be made fubftant i- 
al and firong; for( beſides the Inconveniencies that thin 
Wood « ſubjeft unto, inreſpet? of warping & ſhrinking) 
IT have had few Globes come to mending that have not 
had either broken Horizons, or ſome. other noloricas 
fault, occaſioned through the ſleightneſs of the Horizon, 


| In the Uſing the Globes. 


Eep the Eaſt /ide of the Horizon always towards 
[| $0u,unleſs your Propofilion requires the turringof 
H: which Eaſt fide you may know by the word Eaſt, 9 
AS | "ce 
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' ted on the outmoſt verge thereof,” For then have you the 

graduated fide of the Meridian always towards you,the 
Quadrant of Altirude before you, - andthe Globe dived- 
ed into two equal parts, _ 

So oft as I name to, at,.of or under the Meridian, or 
Horizon, I mean the Eaſt fide of the Meridian, and S1- 
perficies of the Horizon: becau[e the Eaſt ide of the Me- 
ridian paſſes through the North and South points, both 
of 1he Globe and Horizon ; and agrees juft with the 
middle of the Axis; And the Saperfieies of the Horizon 
divideth the Globe exattly into two equal parts. © 

Tf you happen to uſe the Globes on 3he South ſide the 
Equator, you muſt draw the Wyers out of either Pole, 
and change ihem to the contrary. Poles ; putting the 
longefi Wyer into the South Pole, And becauſe on 1he 0+ 
ther ſide the Equator the South Pole is elevated, there- 
fore you muſt elevate the South Pole of the Globe above 
the Horizon, according tathe South Latitude of your 
Place ; « ſball be ſhewed bereafier, ooo 

In the working ſome Problemes it. will. be required 
that you turn the Globe to look on the Welt /ide 5 
which turning will be apt to Jog the Ball, ſo as the De- 
gree that was at the Horizon or Meridian, will be mo- 
ved-away, andthereby the T oſition of the Globe alters 
ed:To avord which inconvenience you may make uſe of a 
Quill, thruſting the Feather end between the Ball andthe 
Brazen Meridian, and ſo wedge it up,without wronging 
ihe Globe at all, 111} your Propoſition be anſwered. 


PROB. I. 


To find he Longitude and Latitude of Places on the Ter 
reſtrial Globe. ;Fecay ODD 


Eek the Place on the' Terreftrial Globe , whoſe Longitude 
J- and Lotitude you would know,and bring that Plazetoithe 
| Brazen: . 
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Brazen Meridian ; and ſee how many Degrees of the Equator 
is cut by the Meridian,from the Firlt general Meridian (which 
on my Globes paſs through Grazioſa, one of the Ifles of the 4- 
zores)for that number of Degrees isthe Longitude of the Place. 


Example. 


I defire to know the ane of London, and cloſe to the 
name Lovdon I find a ſmall mark othus (which ſmall:mark is 
in ſome Globes and Maps adorned withthe Picture of aSteeple, 
Ge) thereforeIda not bring the word Londen to. the: Merid:- 
an, but that ſmall mark; for that always repreſents the Town 
os City. ſought. for : And keepingtheG/obe teddy in this Po- 
ſition, | exaniine how many Degrees of the Equator are con- 
tained berween\the'' Brazen Meridian , and the firſt general 
Meridjan ; Which I find to be 27 Deg. 1 5:rhin. Therefore I 
faythe Longitude of Loudon is 27 Deg. i 5 min. 


Foy 1he Latitude. 


See on the Brazen Meridian how many, Degrees are con- 
tained between the Equator and the mark for London,which in 
this Example is 5 13: therefore I 1ay London hath 514 North 


PROS. IL 


The Longitude and Latitude being known,to RefFifie the 
_ Globe fit for T/ſe. | 


1. JF / Hen you Redtifie the Ghhe to any particular Lati- 

'V tude, you muſt move the Brazen Meridian through 
the notches of the Horizon, till the ſame number of Degrees 
accounted on the Meridianfrom the Pole (about which the 
Hour Cirele 1s) towards the North point in the Horizon (if in 
North Latitude, and toward the South if in South Latitude) 
come jult to the edge of the Horizon. 


foe \ Example. . 
By the formerPropofitionT found the Latitude of London to 


be 
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be 51% Degrees North Latitude : therefore I count 51% De- 
grees from the Pole downwards towards my right Hand, and 
turn the - Meridian through the Notches of the Horizon till 
thoſe 5 1+ Degrees come exatly to the uppermoſt edge of 
the North point in the Horizon; and then is the Meridian re- 
ified to the Latitude Of London. 

2. Next Re&ifie the Quadrant of Altitude,after this manner. 
Screw the edge.of the Nut that is even with the Graduated 
edge of the thin Plate, to 515 Degrees of the Brazen Meridi- 
an, accounted from the Equino#:al on the Southern fide the 
Horizon, which is juſt the Zenith of London : and then is your 
Quadrant Reftified. 

3.Bring the Degree of the. Ecliptick the Sur is in that Day 
to the Meridian : which you may learn to know by the. next 
Probleme, and then turn the Index of the Hour Circle to the 
Hour 1 2. on the South fide the Hour Circle , and then is your 
Hour Circle allo Re&ified fitto uſe for that Day. 

aſtly,If you will Rettifie the-Globe to correſpond in all 
reſpe&s with the Poſition and Sitnation of the Sphere; you 
muſt ſet the four Quarters of the Horizon, wit. Eaft, Weſt, 
North, and South, agreeable with the four wy of the 
World; which you may do by the Neele in the Bottom of 
the Horizon ; for you muſt turn the Globe {o long till the-Nee- 
dle point juſt to the Flower de Luce. Next you muſt ſet the 
Plain of the Wooden Horizon parallel to the Horizon of the 
World; which you. may' try by fettingiacommon Lyve/rothe 
four Quarters of the Horizon. And then politing the Degree 
of the Ecliptick the Sun is in to the Heighth above or Depth 
below the Horizon the Swn hath in Heaven'( as by Prob. 1 16) 
your Globe is made correſpondent in allpoints'/withtheframe 

of the Sphere, for that particular Tiawe:and; Letitude: 


PROB, Ul. 


To find the Place of the San #u the Ecliptick, the Day 
of 4he Month being firſt known. 


GE the Day.of the Month in the Circle of Months, npon 
CI the Horizow, and right againſt it in the Circle of S5pms is 
the Degree of the Ecl:prick rhe San is in, 
| Example. 
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Example. 


Imagine the Day to be givenis May 0. therefore I ſeek on 
the Horizon in the Circle of Months, for May , and find the 
Months divided into ſo many parts as there is Days in the 
Month; which parts are marked with, Arithmerzical Figures, 
from the beginning of the Month to the end, and denote the 
numberof the Day of the Month that each Diviſion repre- 
ſents : therefore among the Diviſions I ſeek for 19, and di- 
realy againſt it in the Circle of Signs, I find & 29 Degrees, 
Thercfore I ſay, May 10.the Suns Place is in 29 Degrees of >, 

But note, That if it be Leap Tear, inſtead of the 1 0.0f May, 
you muſt take the 11, of May, becauſe February having in a 
Leap-Year 2.9 Days, the 29 of February mult be reckone(l for 
the fiiſt of March; and the firſt of March for the ſecond of 
March ; the ſecond of March for the third of March, and fo 
throughout the Year. 

The Leap-Near is cauſed by the ſix odd Hours more than 
365 Days that are afligned to every Common Year : ſo that 
in a Revolution of 4 Years,one Day isgained, whichis added 
to February ; and therefore February hath every. fourth or 
Leap-jear 2.9 Days. 


I - 8; MAE 4. 
To find the Day of the Month, the lace of the Sun 


being given, 


A S in the laſt Probleme it was your Task to find on the 

A Horizon the Day of the Month firſt, ſo now you muſt 

firſt ſeek the Sign and Degree the Sus is in, and againſt it in 

the Circle of Months you ſhall ſee the Day of the Month : as 
againſt & 2.9 you have May. 10. 


: + £7 20 ey 
The Place of the Sun given 10 find its Declination. 


Has by the third Probleme found the SunsPlace on the 
4 4 Plain of the Horizon, you muſt ſeek the ſame Degree in 
| rene 
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the Ecliprick, on the Globe; - then bring that Degree tothe Bra- 
zen Meridian; and the number of Degrees of the Brazen Meri- 
dian intercepted between the Equine#ial and the Degree juſt 
over the Degree of the Ecliprick the Sun is in,is the Dechination 
of the Sun for that Day; and bears its Denomination of Norrb 
or South, according to its Poſition either onthe North or South 
fide the Equinotial. | ; 


Example. 


By the third Probleme aforeſaid,of Hay 10,I find & 29. the - 


Suns place; Therefore Iſcek inthe -Ecliprick Line onthe Globe 
for & 29,and bring it to the Eat fide of the Brazen Meridian, 
- whichis the Graduated ſide; and over & 2.9, find on the Brazers 
Meridian 2.0 Deg-5 Min.(numbred fromthe Equine#iat: ) and 
becauſe yz is on the North ſide the Equino@ialtherefore I ſay, 
The Sun hath May 10 North Declination 2.0 Degrees 5 Min. 


PROB. VI. | 
The place of the San given,to find its Meridian Altitude. 


He Globe Refified, Bring theDegreeof the Sux to the Me- 
.& zian (or whichisallone, the Degree of the Ecliprick the 
Sz is in;)and the number of Degrees contained between the 
Horizon and the Swns Place in the Meridian is the number of 
Degrees that the Swn is Elevated above the Horizon at Noon, 
or ( which is all one ) the Meridian Altitude of the Sun. 


Example. 


To know what Meridian Altitude the Sun hath here at Lon- 
don, May 1 o..I bring the Suns place ( found by the third Pro- 
' bleme) to the Meridian,and count on the Meridian the num- 
ber of Degrees contained between the Horizon and the De- 
gree juſt over the Swns place ; which in this Example I find 
to be 1 +, Therefore I ſay the Suns Meridian Altitude May 
10. 15 here at London 58 5 Yowrons, | 
he: 0:-0i; / PROB. VIE, 

The Suns Place given, to find the Hour of Sun Rifing,and 
the Length of the Night and Day, 

"T* He Globe and Howr Index Retified , Seekthe Degree the 

-& San isin Oathe Globe,and bring ——_—— the Eaftern 

| Sides 
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Side of the Horizon; and [the IzJex of the Hour Girde-will 
"pot at the Hour of - Swn-Rifmg. | | 
nk Example. 


* - To know the Hour of Saw-Ri/ong here at: London, May 10. 
© The Swzs .place(as before)is 29, 3 Therefore the Globe be- 
ing Re&ified(as before)I ſeek & 2.9 Degrees on the: Globe,and 
bring that Degree to the Eſt tide of Horizon ; and looking 
on the Index of the Hour Circle,] find it pointat 4. a Clock,and 
'4 pdre of at Hour more towards 5 ; therefore 1 Tay. May 1 o. 
"the Sun Riſes here at Londen at % (which is 10 Minutes) after 
4 a Clock it the' Morning L 
" -If you double 4 Hours xo Minutes it > me ov 
the Night, Hours 20 Minutes : ' And if you | fubſtract: the 
«Length'of the Night 8 Hours 2/0 Minutes from 24. Hours , 
the Lengthof Day and Night ; it leaves the Length of the 
Day 15 Hours 40 Minutes, | 
- PROB, VIIL. - 
To find the Hour of Sun Set, . 
T Urn the place of the Sur tothe Weſt ide of the Forizer,, 
and the I»dex of the Hour Circle ſhews on: the Hour Cre 
cle the Hour of Sw» Set;zwhich on the 1 th of May aforefaid,is. 
+ parts of 'an Hour after 9 a Clock at Night,viz. the Sun ſets 
at 4$ Minutes paſt 7 a Clock. 
PRO'B. IX. 
To find how long it «Twilight in the Morning G Evening 
Wilight isthatpromiſcuous anddoubtful Light which apy 
pears before the Rifingof the Swzinthe Morning,and con- 
nues after the Setting of the Sun in the Evening : It1smade by 
theextenſion of the Sun Beams into the Vapours of. the Air , 


when the Sunis lefs than 18 Deg. below the Horizon : for the 
Sunere itRiſes, and after it ſees fhoots forth its Beams through. 


the 4;r,and ſo illuminatesthe Vapours of the Air;which illumi- 
nation does by'degrees enlighten the , Horizon : ' and: ſpreads 
through the Zen#h, even in the WeF ere theSwiRiſes ; and 
allo contirmes aboye the Hirizor after the Sun Sets.. - - 
Now though it be Twilight whenthe Sew is 18 Dogs: below 
whe Horizon; yet the Duration of Twilight is alterable 


le both in: 
| re(- 
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_—_ of Time and Place, for atſuch Time as the Sunisfartheſt 
diſtant fromany Place,the Twibghbt ſhall be Greater;than when 
it is neareſt. Andin reſpe& of Flace,All Places that have great 
Latitude from the Equator, haye longer- Twilight than thoſe 
that are nearer to the Equator: for as Authors fay, under the 
Equator there is no Twilight; when again in many Climes botl 
Northward and Southward,the Nights are indeed no Nights , 
but only (as it were)a little over-ſpread with an obſcure Shade; 
and it 15 either increaſed ordiminiſhed according to the mu- 
tation of Meteorological Cauſes. 

Therefore to know the beginning of Twilight in the Morning 
here at Londos, May 10; you muſt (having the Globe reftified) 
turn the Degree of the Ecliprick which is oppolite to the Place 
ofthe Sun (viz. m.29. ) till it be elevated 18 Degrees in the 
Duadrant of Altitude above the Horizon in the Weſt ; So ſhall 
2.9. Deg. of s be depreſſed 18. Deg, below the Horizoninthe 
Eaſt ſide ; and the Index of the Howr Circle point at the Hour 
that Twilight begins : then ſubſtra& the Hour and Minute 
that Twilight begins from the Hour and Minute” of Sun Ri- 
{ing,if in ta Morning; or ſubſtra& the Hour of Sun Set from 
the Hourof Twilight, if at Night, and the Remainder is the 
tength of Twilight. SB 


Example. 


The Globe, Quadrant,and Hour-Index being Reftified, as be- 
fore; and the bens hc given 2 29.I ſeekthe oppoſite Degree 
on the Globe after this manner: I bring Þ 29-to the Meridian , 
and obſerve what Degree of the Ecliprick the oppoſite part of 
= Meridian cu Orgs I : OW? m 29.thereforeT 

m 2.9.15oppoſite to Þ 2.9.having found the oppoſite Degree, 
I ring nn the Weft,and 208: | 24 Kh p Org and 
JjoynMm 29 to x 8Degrees/accounted upwardson theQuagrant) 
ſo ſhall s 2.9 be depreſſed 18 Degreesin the Ez#t ſide the Hori- 
z0n: Then looking what Hour the Howr-Index points at in the' 
Hour-Circle, I find it tobe x Hour 8 Min. which ſhews that 
Twilight begins at 8 Minutes paſt x a Clock inthe Morning. 
.: Andifyouſabſtra&t x Hour 8 Minutes, from 4 Haurs 11Ma-: 
nutes,the Time of SwRiling found by the 7th Prableme., it- 
leaves 3 Hours 3 Minutes for the Length.of Twilight :;And if; 
you double x Hour 8 —_ Beginning of Twilight, is: 
baA | 2 


makes 
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makes'2 Hours 16 Minutes for the intermiſlion of "Time be- 
eweeen Twilight inthe Evening,and Twilight inthe Morning; 
So thay May 10. abſolute Night is but 2 Hours 16 Minutes 
Long, here at London. | 

The reaſon why you bring the Degree oppoſite tothe Suns 
place tothe Weſt,is,becauſethe Cravings containing but goDe- 
grees will reachno lower than the Horizon, but this Probleme 
requires it to reach 18 Degrees beneath it : thereforeby this 
Help, you have the Propolition anſwered , as well as if the 

uadrant did actually reach 18 Degrees below the Horizen. 
This ſhifr you may have occaſion to make inſome other Pro- 
blemes. 

If you would know when Twilight ends after the Sun Sets; 
you ſhall find it by bringing the Degreeof the Ecliprick oppo- 
ſite to the place. of the Sunto 18 degrees of the Quadrant of 
Altitude,on the Eaſt ſide the Horizon ; for then ſhall the In- 
dex of the Hour-Circle point at 10-Hours 52 Minutes: which 
ſhews that it continues Twilight till 52 Minutes paſt 1a a. 
Clock at Night, ay 10. here at London. 


PROB. X. 


The Suns Place griven,to find its Amplitude; Aud aljſots 
Enow upon what point of the Compals ii Riſeth 


He Globe,8&c.ReRtified: Bring the Suns place to the Ea# 
E. ſide the Horizon;and the number of Degrees intercepted 
berween the Eat point of the Horizon and the Suns place, is 
the number of Degrees of Amplitude that the Sun hath art its 
Riſing; and bears its denomination either of North or South , 
according to its inclination to either point in the Horizon. 
Or if you would know upon what. Point of the Compaſi the 
Sun Riſes; Look but in the Circle of Winds , and againit the 
place of the Su» you have the name of the poins of the Com- 
paſs upon\which the Sun Rilſeth., | 


Examples of both. 


| lp 10. the Suns place is x29. Therefore the Globe being 
reified; I bring x 29. to the Eaſt ſidethe Horizon, and find ir 
touch —_—_ 3 3 Degrees 2o Minutes from the Eaſt point to- 
wards the North: Therefore I ſay the Sun hath Norrb Ampli- 
tede 33 Degrees 20 Minutes. 
And 


Arid to know upon what point of the Compaſs the Sun Riles; 
I keep the Globe toits Poſition,and look in the Circle of Winds, 
in the outmoſt Verge of the Horizon,and find the Suns place 
againſt the Wind, named North Eaft and by Eaſt; Theretore I 
ſay May 10. here at London, the Sun Riſeth upon the North 
Eaſt and by Eaſt point of the Compaſs. Gs: 


PROB. XL. 


The Day of the Month and Hour of the Day given , to 
find the Height of the Sun,sn any given Latitude. 


He Globe, &c.ReRifhed, Turn about the Globe till the Index 

of the Howr-Circle point (inthe Hour-Circle) tothe Hour 

of the: Day; Then bring the Quadrant of Altitude to the Suns 
place in the Ecliptick and the Degree'on the Quadrant which 
touches the Suns place, ſhall be the aumber of Degrees of 
the Suns Altitude. 


Example. | 


May 10.here at London;At 5 3 Minutespaſt'$ a Clock in the 
Morning, Iwould know the Height of the Su» above the Ho- 
riz0n. "Therefore I turn about the Globe till the I»d:x of the 
- Hour-Circle comes to 53 Minutes paſt $8 aClock(which is almoſt 

) in the Howr-Girele: And keeping the Globe to this poſition, 
\j $ron the Quadrant of Altitude to the Suns place, VI%. & 29 
( found by the third Probleme ); and becaule the Suns place 
touches upon 4.0 Degrees of the Quadrant,therefore I fay May 
10.53 Minutes paſt 8 a Clock inthe Morning,here at London, 
The Sus is-juſt 40 Degrees above the Horizen ; or which is 
all one, hath 40 Degrees of: Alritude. 


PROB. XIL, 


The Altitude of the. Sun and Day of the Month gi 
' findthe Four of the Day. © F Sens 


AN Hour is the 24th part of a Day and a Night, or the 
{pace of Time that 15 Degrees of the Equator takes up in 
palſing through the Meridian;for the whole Equator which con- 
tains 360 Palles through the Meridian in 24 Hours, 
theretore 15 Degrees whichis the. 24th part 0 360 palschrough 
in oneHour, Theſe Hours are vulgacly Fed intoHaltsQuar- 


ters, 
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ters.and Half quarters; but Mathematically into Minutes, Se- 
' conds,Thirds,Fourths,&c.A Minate is the 60 partofanHour, 
ſo that'60 Minutes makean Hour; 30Half an Hour; 15 aQuar- 
ter of an Hour: A Secondisthe 60 part of a Minute: a Third 
is the 50 part of a'Second: A Fourth is the-60partof a Third : 
and fo you may run on toFifths, Sixths, Sevenths, 8c. if you 
pleaſe : 12 of theſe Hours make a Day, and 12 more make a 
Night : ſo that Dayand Night contain 24 Hours, as aforeſaid ; 
which are yulgarly numbred from Noon,with 142,23, to12, at 
Night : and then harm again with 1, 2, 3, till 12, at Noon : 
'But by A#ronomers they are numbred from Noon with x , 2, 
3,&c.till 12. at Night; and ſo forward to 13, 14, 15 till 24, 
which is juft full Noon the next Day. Yet in this Treatiſe I 
ſhall mention the Hours as they are vulgarly counted , wx. 
from x Afternoon, till 12 at Night, and call the Hours after 
Midnight by 142, 3,4, &c. in the Morning, to 12 at Noon a- 
gain,the next Day. But to the Operation. 

TheGlebe, &c. Rectified. Bring theplaceof the Sux to the 
number of Degreesof Alrizude,accounted upon the Quadrant of 
Altitude, and the Howr-Index ſhall point atthe Hour inthe Howr- 
Circle: yetherein reſpe&t muſt be had tothe Fore or Afteraoons 
Elevation; as ſhall be ſhewed in the'next Probleme. 


Example. 


May 10. The Sunis Elevated 4o Degreesabove the Horizon, 
here at Londen: T herefore having foundthe place of the Sun,by 
thethird Problemegto be & 2.9.1 move the Globe and Quadrant 
fillIcan joyn the 29thDegreeof z tothe gothDegree uponthe 
Quadrant of Altitude ; and then looking on the Howr-Circle, I 
find the Index point at 5 3 Minutes palt 8 a Clock, for the Fore- 
noon Elevation; and at 3 Houts 7 Minutes for the Afternoons 
Elevation. Thetefore if it be ForenoonzT ſay it is 53 Minutes 

8 a Clock in the Morning. But'if it be Afternoon,Liay it 
15 5 Minutes paſt ,3 a Clock in the Afternoon. | 


To find the Hour of the Day if the Su Shines. 
- "This the Right Honourable the Earl of CafHemain' hag 


hinted ins t:Oper. 1 0.0f his Book intitnled The Engliſh Globe * 
The'tnanner is thus, Redtifie the 'Globe to correfpond in all 
reſpedts with the Situation of the Sphere, "as by Prob. 2 of 
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this Book ; So ſhalt the ſhadow. of the Hai (berwoen the roth 
of; Marchand the: x3th of- Sepy. ed pe -the Hour, of the 
Day in the;fiur-C3 rel Bur ro-find the the other half 
Year,you muſt, keeping the Horizon ſtill in its poſition, turn 
the North-Pole of the Globe till it be depreſſed underthe Hori- 
Zou on the South ſide, fo'ma IG as before it was Ele- 
vated on the North fide; So the Nortb-Pole be diredtly 

oppoliteto its firſt Poſition, and the ſhadow of the Axx lye on 
the Hour -of the Day in the Hour Cirele, 


PROB. XIII, 
How to knowtwhether it be Sues or After Noon, 


Him ing a8es oheObſervation,you muſt makeaſecond alit- 

tle w Tile after the firlt; .and it the Sun-increaſe in Altitude 

Noo baforeNoons: but if it decreaſe i in Altitude , it is after 
Jo '$ 


gy) * 


Example. 


"The Sun was at $ Hor. 53 Min. Mea? 4 Go) =. . above 
the Sn; WF == inks: after m4 oþ examples fake a 
uarter of, an Hour ) viz. at 9 Hoc.8. Mig. I © ain 
TE kelp hr of . the Su», and firid ic 42 Degrees H; ; forhac 


the leipude 3 is increaſed 2 D  Therelare Fo  t-15 
had dectcaled in. Arouget ould 


Forengon : Bur if the Sun 
have faid, Ir-is Afternoon. 


How i take Altitudes by a Afirolabe, and 
Crofs-ſtaff, 


Ent pr ; Aftrolabe , 
ro adrant is an Inſtrument comprohen- 
dd between two ſtxaight hoes makinga right Angle, and: an 
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|f= hoax : DEF weed > | 
ents Dt TL ab faſtned aPlumb-line , - 
 A.B.theonefide,A.C.the other ide, upon which the Sights are 


placed: B.C.the Arch or Quadrant, which; is divided into go 


equal parts,and numbred from B. to C; D one Sight Ethe 0- 


ther S:ght : F the Plumber faftned to the Plumb- Nene: | 
When by thisInſtrument you would Obſervethe Height of 
the S«x,you muſt turn the Era to theSwn , and let the 
Beams thereof dart in at the hole in the firſt Sigbr. D , 
through the hole in the Second Sight E:;fo fhall the Plumb-line 
Frhe i Suns Elevation : As if 
Plumb-line lyeuponthe2oth Degree, then ſhallthe Alti- 


' tude hezo Degrees;if on 25,the Altitude ſhallbe 25 Degrees: 
. and for any number of Degrees the Thred or Plumb-lime lies 


on, the ſame number of Degrees is the Mtitude of the _ 
; t 
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But if it be a Srar whoſe Altitude you would Obſerve; you 
muſt hold up the Quadrant,and joyn the Limbto your Cheek- 
bone, and turn the Center towards the Star: then winking 
with one Eye,look through the Holes of the S:ghrs with the 
other Eye, till you can lee the Star through thole Holes ; fo 
ſhall the Plaumb-line (as before in the Sun) hang upon the De- 

-ce in the Limb of the Stars Elevation, 

Another fort of Quadrants is mate with a moveable Index, 

x<is-rep:elentcd-in this-Figure. - | 


— 


_— 


—_ 


AE HeCmerABand AC the two fides,' B C the Lim), 
D E'ts hy fixed upon _a_ moveable Index or Label ; FG 


two iebrs for Obſerving the. Horizon. 
us Quadrantyou would obſervean Altitude,the fide 
r 


B A milſt pa to the Horizon, and the Index muſt be mo- 
ved till the Object (be it either the Suw, Moon, or any Star) be 
ſeen thraugh-the Holes or Slits of the Sights placed onthe In- 
dex;for then the Arch DB ſhall be the  Elevaio required. You 

| T7 " may 
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Cy know when the ſide BA. is parale to the Harizon, by 
Obſerving the parting of Heaven from the Earib throughthe 
Sights of the: Side B A. : 


To take Altitudes with the Aftrolabe. 


The AF#rolabe is a round Inſtrument flat on either ſide, u 
onone of the flats or plains is deſcribed a Circle,as BC DE,di- 
vided -into 360 equal parts or Degrees , numbred from the 
Line of Level BAC,with 10,20,&c.to go. in the perpendicu- 
lar D C. Upon the perpendicular is faltned a Ring,as F,lo as 
the Inſtrument hanging by it, the Line of Level may hang pa- 
rallel to the Horizon.: Upon the Center is a Moveable 'Label 
orRuler, as G H,whereupon is placed twoS; as I K. 
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Book H, Aſttdnomiral and Geographical Poblemes, 
of Navigation, annexed to his Correton of Errors : white he 
alſo ſhews the Uſe of it at large; which in brief is as follows. 

You muſt hold the 4/rolabe by the Ring in your left hand, 
and turning your right ſide to the Sun, lite up the Labe} with 
your right hand, till-the Beams of the Sun entring through 
the Hole of the uppermoſt Yane or Sight , doth alſo pierce 
through the Hole in the nethermoſt Vane or Sight ; and the 
Degreeand part of Degree that the Label lies on is the height 
of the Swn above the Horizon. 

Butif it be a Star you wouldobſerve,you muſt uſe the 4j?r0- 
labe as you were directed to uſe the Qapdreny bing it up to 
your Cheek-bone, and looking through the Sigbrs,8cc. 


To take Altitudes with the Croſs: Staff, 


This Inſtrtiment corfifts of a Sf abouta Yard long, and 
three quarters of ant Inch fqttare: Upon ir is fitted a Vane (or 
{ornetimes two or three ) fo as it may ſlide pretty ſtiff upon 
eng Staff and ftatd at arr of the” divifions it is fet_to. 
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The making is taught by Mr. Wright aforeſaid : But the uſe 
15 as follows. 

Youmuſt put that end of the Crof-Sraff which is next 9o 
Degrees to your-Cheek-bone, upon the outer corner of your 
Eye, and holding ir there ſteddy, you muſt move'the Yane 
riſl you ſee the Horizon joyned with the lower end thereof, 
and the Sun or Star with the- higher end; then the Degree 
and part of Degree which the Vane cutteth upon the $Sraff, is 
the Height of the Sun or Star. » 

Some of theſe ways for taking Alritudes have been former- 
ly taught by. othersthathavetreated upon' the Uſe of Globes : 
and therefore becauſe ſome would be apt to think th's Frea- 
tiſe uncompleat if I did not ſhew theſe ways allo, I have 
thought fit to inſert them : Yet the ſame things may be per- 
formed by the Globe alone, without troubling your ſelf with 
with multiplicity of Inſtruments; if your Globe be made with 
a hoilow Ax# ; for then if the Globe ſtand Horizontal , you 
ſhall by Obſerving the Object through the Ax# have the 
Degree of Elevation, noted by the Superficies of the Horizon, 


PRO B. XIV. 
To Obſerve with the Globe the Altitude of che San, 


$Lace the Globe ſo that the upper Plain of the Horizon may 
ſtand parallel to the Plain of the Horizon of your Place ; 
as.was taught by the Second Probleme ; then turn the Norrh 
Pole towards the Sn, and place it higher or lower, by mo- 
ving the Meridian through the Notches of the Horizon , till 
the Beams of the $un pierce quite throngh the Axs of the 
theaArch of ih: Meridian comprehended be- 
mathe edge of ihe Horizon, be thenumber of 


Degrees that the'$#» is elevated above the Horizon. 
#5 | Example. & 
March 2.0jultat n,here at London, I would Obſc 


Meridian Altirude of the Sun. "Therefore placing the Horigan 
 Horizongal.,. as by«the Second Probleme; I turn the Ney 


Book II, Aﬀtonottical anÞ Geographical Þ9zoble 


Pole towards the Sun, and move ic with the Meridian u 
wards or downwards, either to this fide or tha, till T can fir 
it'to 'fach a poſition that the S«un-Beams may dart quite 
through the hollow Ax# of the Globe ; which when icdoes,I 
, look on the Meridian, and findg2 Degrees 25 Min.compre- 
hended betwee: the Pole and the Superficies of the Horizon : 
Therefore I. ſay the Meridian Altitude of the Sun March 2.0. 
here at London, is 42 Degrees 25 Min. ' 


P R'O-'B. XV. 


To find the Elevation. of the Pole, by the Meridian Altis | 


tude of the Sun, and Day of the Month given. 


Tt Day of the Monthis Mareb2o.By the 4h Prob. you 
may find the place of the Sn to be Y 10. Therefore bring 
the place of the Sun tothe Meridian, and Eleva:eit abovethe 
Horizon theſame number of Degrees it hathin Heaven;ſo ſhall 


the Arch of the Meridian .comprehended between'the Pole”? 


andthe Horizon, be the Elevation of the Potz in'your Place: 
__ Otherwiſe. 


"The Day of the Month given'is March 16."i6 that by the 
tourth Prdb,you have the Suns place V 10;and by:thefifth;the * 
Declination'of the Sun 3. 55. North: therefore the Declinarion 


being North, and you on the North ſide the Equator ; you 
muft ſubtra& 3. 55. from rhe Meridian” Altitude 4.2. 25. and 
there remains 38. 30. for the Height of the Equimi#ialabove 
the Horizon : But 1f your Declination had been South , you 
muſt have added 3. 55; tothe Meridian Alfitude, and the Sum 
would have been the Elevation of the Equine#1al. Having the 
Elevation of the Equinottial,you may eaſily have the-Elevati- 
on of the Pole ; for the one 35 always (opf-ypioment of the 
other to 90. Thus the Height of the Equine&#ial 38. 30. fub- 
tracted from 90, leaves 5 1. 30. for the Elevation of the. Pole, 
here at Londen. And thus it follows, That the Laitsdeof any 
Place.from the Equine#ial, is always equal to the Eleyation LM 

© 
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che Pole : for between the Zenith and the E vinoftial is con- 
rained the. Complement of. the. Heighth. of the EquinoGzal a- 
boye the Herizen to 90, 


"PROBE, : XV; 


To take the Altitude of any Star above the Horizon, . 
by the lobe, 


= Horizon of the Globe ſet'paralldl to the Horizon of the 

World,as before : Turn the North Pole towards the Star, 

and when you can ſee the Srar through the Axi,the Northern: 
Notch of the Harizoy will cut the- Degree of Elevation on 

the Meridian. 


Example. 


_ g.at 11a Clock.atNight, I would: Obſerve the-4- 
titudenf Spice Virgo... Therefore T ſec ther Horizon \parallet tor 
the. Horizon of the Herld,as by the.Second Probleme,and turn : 
the: Northern Pole till it point towards the Star,: Then -lodk:: 
ing in at the South Pole of the Globe through the Axx, I ſhall 
fee the Star, and have on the Meridiex the Queſtion reſolved. 
But if it point not exactly, then I move the North Pole either 
upwards or; downwards.to the right ar to the left Hand, :4c- 
cording 25. 1 may find occaton,ttl I can fee the Star through 
the Axx ; and then the edgeaf the Notch in the Horizon cuts. 
23 Degrees 59 Min, on the: Brazen Meridian. Therefore I lay ; 
April 19. at 11 a Clock at Night,hereat London, the Ailrnude 
ol Sica Mt is 28 Degr., 59. Min. above the Horizon: 


PRO B XVIF, , 
By be Meridian Akirude * any Sear proven; tofind- 
| the Heighth of thePole. 
JayntheStw.to the M#idian, and place it'to the Aritude 
"Obſerved; fo ſhall the number of Degrees interceptettbe-' 


tween the Pole and the Horizon, be the Elevation of the Pole. * 
Example. 


< I 
. 


- 
"= » on BE i aa = — 


Ps Wh | -- : » ,- - "4 ds 2; bn RS 34A: ir -_ 2 , Ado . 
y | 2 _ *_ * $53 Se " 
—_ _- 4 WY - 
__ O L_ Ys ” a - s = 
—_  —— CzEAz £2 _—_ p—_ — _ my —_ » 7 
om. —_—— Am _— : = ag 
: o e 
Bogk'H, Aſtronomical and Geographical | | 
P?2oblemes ' 
L F 


Spica Virgo is obſerved to. have 28 Degr. 59/Mihu Meridian 
Altitude; therefore I bring Spica Virgato the Meridian, . and 
Raiſe it or Depreſs ithigher or lower as T'find occafion, till it 
is juſt 28 Degr.59 Min. above the Horizon : Then Icount the 
number of Degrees between the Po/eand. the. Horizon,and find 
them 5 1:. Therefore I-ſay-the Elevation of the; Pole ishere at 
iLondon' 515. Yet nate;H the Srar whoſe Altituderyou Obſerve 
have fewer number of Degrees of Declination from the Pole 
than the Elevation of the Pole, you may be apt to miſtake in 
its coming to the Meridian ; for: thoſe Stars never ſet ; and 
therefore are twice viſible in the Mgridian in 24 Hours ; once 
above the Pole, and once under the Pole. 

If your. $;ar have greater Altirude than the North 'Star,it is 
Above the Pole; but it it have lefs, it is Below the Pole : fo 
that if you know but whether it be Above or Below, it is e- 
nough ; for ſo you may accordingly Raiſe it to'the Alritude 
on the Meridjanit hath in Heawey,and joyn it to the Meridian 

either, Above or Beneath the Pole, as the Star is phlcgd'm Nea- 
wen : and then the Arch of the Meridian comprehenile 

tween the Pole and the"Hprizov, is the Elevatith of the Pike as 

aforeſaid. FLY {0 DEF 
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Having the Meridian Altitude of the Star, Yoiimiiſt fit its 
Declinatian' by the 27 Problem.: and if \the Declinarioy he 
South, anft you on the Noreh fide the Equiztor, you muft add 
the Declination to the Meridian Alvitude,ard the Sinn 4 
makes the Atritude of the Equino#ial + Butt iffthe'Declm 
be North, and you on the” N1tb-fide-the” ft I 47. 
Subtra& the Declination from the Meridian Altitude ( as was 

. taught by the 15 Prob. inthe Example of the Sun) and the 
Remainder is the Altitude of the Equinoial. Then (as was 
taught by che v5 Prob aforclaid): SubtraktbedVvendeatithe 
Equinotial from 90. the Remaudep the: Zlennitiongk the 


Polen tour Place. 
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Example, 


-"By'thelaft Probleme the. Meridian Altitude of Spica Virgo 
was 4-7 ay 5 Min. and the: Declination of .Spica by the 
27th Probleme 1s found g Degrees 3 Min. South ; Therefore 

- becauſe the' Declination is South, add g Degrees 3 Min.to the 
Meridian Altitude, which makes38 Degrees 3o'Min,. for the 
Elevation of the Equmnottial :' which _ rees 30 Min.Sub- 

tracted fromr'go, leaves'5 1 Deg. [30 Min. tor the Elevation of 

*the Pole here at: London, 


PROBE. XVIII, 


Anot hey way to find the Height of the Pole by the Globe ; 
"of 1Leplice of the Sun be given: Aid alſo io find ihe 
 Heur of the Day and Azimuth, and Almicanter of 

the Sun, | 


oþ Amulthe performed. by help of a Spherick Gngmon; 
_£. which. is a fmall P» or Needle fixed perpendicularly into 
4 finall Baſis with an Hollow concave Bottom”, that it ma 
ſtand upon the- convexity of the Globe. Therefore the Hor:- 
zon-of the Globe being ſet parallel to the Horizon of tie World 
(as by the ſecond Probleme)the'Spherick Gnomen mult be ſec 
exactly upon theplace of the Swr ; and then turning the Globe 
about (upon.its Axe either, from Eaſt to. We#F, or contrarily 
from Weſt to Eaſt:; or elſe by the Meridian throngh the 
\Notches of the Horizon) till the Spherick Gnomon caſt no Sha- 
.dow on any.ſidethereof , you have on the, Meridian in the 
North, point. of the Horizon the number of Degrees that, the 
;Pole is elevated above,the Horizon. We, | 


5.2: ba new IS 419 5: - 


-..:Imagine the four Quarters of the; Horizon-of the Gſobe cor- 
reſpondwiththe-four Quarters of the Horizon-of: the World; 
and the plain of the Hor:2on of the Globe. is parallel, tothe 
plain of the Horizon of the World : The Suns place is & 29s 
; | whic 
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which I find onthe Globe,and place the Spherick Gnomon there- 
on; thetrat agueſs Lmove the Globe both- on its Xx , and 
by the Meridian( asneer as I can } fo as the Spherick Gnomon 

' may caſt no Shadow;yet if it do,andthe Shadow fall towards 
the North Pole'; then I Elevate the North Pole more till the 
Shadow falls juſt in the middle of itsſelf:butif the Shadow fall 
downwards towards the Scuth Pole, then I Depreſs the North 
Pole: If the Shadow fall onthe Eaſt fide,T turn the Globe on its 
Ax more to the Weſt; and if the Shadow fall to the Weſt, I 
turn the Globe more into the Eaſt : and the Degree of the Me- 
ridian which the North Point of the Horizon touches is the 
Degree of the Poles Elevation : which in this Example is. 
51% the Latitude of the City of London. 

By this Operation you have alſo given the Hour of the 
Day in the Hour-Circle, if you keep the Globe unnoved: and 
the Azimuth , and Almicantar, if you apply but the Quadrant 
of Altitude to the place of the Sun,as by the 22 and 23 Pro- 

emes, | 


PROB. XIX. a 
To Obſerve by the Globe the Diftance of two Stars. 


| þ muſt pitch npon two Stars in the Meridian, and Ob- 
| ſerve the Altitude of one of them firſt,and afterwards the 
Altitude of the other : then Subtract the Leſſer Altitude from 
the Greater,and the Remainder ſhall be the Diſtance required. 


Exawple. 


March 7. at 11aClockat Night here at Londen, I ſee in the 
Meridian the two Stars in the Foremoſt Wheels of the apgon, - 
in.the Conftellation of the Great Bear, called by Sea-men the 
Pointers ( becauſe, they always point towards the Pole-Far ) ' 
Thereforeto Obſerve the Diſtance between theſe two Srars,l 
' firſt Obſerve (as by the laſt Probleme _}) the Alritude of the 
| moſt Northern tobe 77 Degrees 59 Minutes, and ſet down 
that Number of Degrees and Minutes with a Pen and Ink on a 
Paper,or with a piece of Chalk, or a Pencil,on a Board ; and 
afterwards TObſervethe Alticudeof theother Starwhichk is un- 
I der 
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der it,asl did the-firſt,to be 83 Degrees-21 Min. and ſet that 
number of Degrees and Minutes alſo down , under the other 
number of Degrees and Minutes :-- Then by Subtracting the 
-Lefſer from the-greater,I find the Remainder to be 5 Degrees 


2% Min. which is the Diſtance of the: two Srars in'the Great 
Bear, called the Pointers. 


PROB, XX. 


How you may leary to give aGueſs at the number of De. 
grees that anytwoStars are diſtant from one another ; 
or the number of Degrees of Altitude the Sun or-any 
Star & Elevated above the Horizon : only by looking 


vp to Heaven, without any Infirument. 


PErvcen the Zenithand Horizon is comprehended-an Arch 
TY)of a Circle containitig go Degrees; ſq thatif you ſee any 
Star in or near the Zenith,you may know that Star is 9oy, or 
neer 90 Degrees High; and by ſo much as you may conceive it 
wants of the Zenith, ſomuch you may guels it wants of go 
Degrees abovethe Horizon. By this Rule you may Gueſs at an 
Arch of Heaven containing 90 Degrees;orat an Arch of Hea- 

ven containing 45 Degrees; if by your Imagination you divide 
the whole Arch-into two equal parts, for then ſhall each of 
them contain 45-Degrees; And if by your Iniagination you di- 
| vide the Archof 9o into 3,equalparts,cach Diviſion ſhall con- 
tain an Arch of 30 Degrees, &c.Butthis way 15 alittle too rade 

for Guefling at StarsElevated but few Degrees, or for Stars, Di- 

ſtantbut fewDegrees from one another. Thereforethat you may 

learn to gueſs more preciſely at Diſtances in Heaven, you may 

either with a Quadrant, Aſtrolabe, or the Globe, find the exact 

Diſtance of any two known Stars that are but few Degrees a- - 
ſunder,atid by a little revolving the Diſtance of thoſe Szars in 

your fancy,you may at length ſo imprint their Diſtance in 

your Memory,that yott may. readily Gueſs the Diſtance of 

other Srars by the Diſtance of them. 


Example, 


You may find either by the Globe, Quadrant, or OE 
or 
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k1H. Afﬀtron any hit al Problemes. 
(forthey all agree); Degrees comprehended between the firſt 


Star in Orion's Girdle,and the Laft;thereforeby alittle confider- 
ing that Diftance; you may imprintit in your Fancy tor 9g De- 
grees,and ſo make it'applicable to other Srars , etther-of the 
ſame Diſtance or more,or leſs: And the Pointers(by the laſtPro- 
bleme)are Diſtant from one another 5 Degrees, and almoſt an 
half: Theſe are always above our Horizon, and therefore ma 
always ſtand as aScale for 5 and a half Degrees;So that by theſe 
for 5% Degrees,and thoſe in Orions Girdle tor 3 Degrees,and o- 
thers Obſerved.either of Greater or Leſſer diſtance,you may 
accordingtoyour ownJudgment ſhape aGuels,it not exactly, 
yet pretty near Truth,when you come to other Stars. Thus 
you may exerciſe your Fancy upon Stars found to be 10 or 
1 5 Degrees aſunder,or more,or lefs ; and with a few Experi- 
ments of* this Nature enure your Judgment'to Gueſs at Di- 
ftances,and enable your Memory to retain thoſe Guelles. 

This way of Gueſling will beexa& enough for finding the 
Hour of the Night by the Stars,for moſt common Ules;or the 
Hour of the Day,by Gueſſing at the Altitude of the Sun ; if 
after you have Gueſled at the Alritude,you work as wastaught 
by Prob. 12. for the Hourof the Day : and as ſhall be taught 
in the next Probleme for the Hour of the Night. 


P ROB. XXI. 


The Day of the Month and Altitude of +any Star given;to 
find the Hour of the Night, 


Ton Globe, Quadrant, and Hour-Index Re&ified; Bring the 
Star on the Globe tothe fame number of Degrees on the 
Quadrant of Lltitude that it hath in Heaven : So ſhall the 1n- 
dex of the Hour Circle point in the Howur-Circle at the Hour 
of the Night. 


Example. 


March 10. The Altitude of ArFurms is 35 Degrees above 
the Horizon here at London ; Therefore having the Globe , 
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Quadrant , and Hour-Index ReCified, I bring Ariturzs on the 
Globe to 35 Degrees on the Quadrant of Altitude : and then 
looking 1n the Hour-Circle, I find the Index point at 10 a 
Clock, which is-the Hour of the Night. 


PROB. XXII, 


The place of the Sun, and Hour of the Day given ; fo 
find its Azimuth #n any aſſigned Latitude. 


He Globe,&c. Reified to your Latitude ; Turn the Globe 

till the Index of the Howr-Circle come to the Given 

Hour ; and bring the Quadrant of Altitude tothe place ofthe 

Sun ; 1o ſhall the number of Degrees contained between the 

Ea#t or We#t point of the Horizon, and the Degree cut by 

the Quadrant of Altitude on the Horizon , be the number of 
Degrees of the Suns Azimuth, at that Time. 


Example. 


May 10. at 53 Minutes paſt 8a Clock in the Morning I 
would know the Azimuth of the Sun : Therefore (the Globe 
being firſt Reihed)I turn about the Globe till the Index of 
the Hour-Circle o_ to52 Min. paſt 8 a Clock, or which is 
all one, within Half a quarter of an Hour of g ; then Lmove 
the Quadrant of Altitudeyto the Degree the Swn is.in that Day, 
and there let it remain, till I ſexe how many Degrees is. con- 
tained berween the Ea/# point,and the Quadrant of Altitude , 
which in this Example 1s 28 Deg. 25. Min. for the Azimuthal, 
diſtance of the Sun from the Eaſt pointtowards the Norrh. 
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PROB, XXII. 


The place of the Sun and Hour of the Day given, tofind 
| ihe Almicantar of the Sun. 


TX finding the Al/micantar of the Sun is upon the matter 
the ſame with the Alritude of the Sun: only with this di- 
ftintion, The Almicantars areCirclesparallel tothe Horizon de- 
ſcribed by the Degreeof the Quadrant of Altitude upon the 
Zenith as its Center,by turning the Quadrant round about the = 
Globe till it come again to itsfrſt place : Butthe Altitude is an 

Arch of the _— of Altitude or Vertical Circle, comprehen- 
ded berween the Horizon and any point of the Globe afligned. 
Their Agreement conſiſts in this ; When the Sun or any Star 
hath any. known Almicantar, they are ſaid to have the fame 
number of Degrees of Alt:itude-; as if the Sun be in the 2oth 
Almicantar, he hath 20 Degrees of Altitude; if inthe 3oth Al- 
micantar, he hath Zo Degreesof Altitude, &c. Now becauſe 
the Operation is the ſame for finding the Altitude and Almi: 
cantar, I ſhall refer you to the 1 1 Probleme; which ſhewsyou 
how to find the Alrirude or Height ; and by conſequence the 


Almicantar. 


PROB. XXIV, 


The place of the Sun given,to find what Hour it-comes to 
the Eaſt or Well ;and whatAlmicantar it then ſball have. 


He Globe, Quadrant, and Hour-Index Retifed : Bring the: 
Quadrant of Altitude to the. Eaſt point in the Horizon, if 
you would know what Hourir comes to the Eaft:ortotheWeſt 
point, if you would know what Hour it comes to the Weſt : 
Thenturn about the G/:hetill the place of the Suncome tothe 
Quadrant of Altitude ; and the Index of the Hour-Circle ſhall 
intatthe Hour of the Day:. which onthe Day aforeſaid wilt: 
7. Hor.7 Min. in the Morning that the Sun cometh to the. 
Ea/#,and 4 Hor. 53 Min.:after Noon that the, Sur-cometh. ta: 
the e/.And if you then. count the number of Degrees from 
| the- 
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the Horizon upwards on the LQuadrans of Aititude,it will ſhew 

ou the Almicantar of the $un tor that Time; which will both 
tobe and Evening be 25 Deg. 3o Min. as was taught by 
the laſt Probleme. 


PROB. XXV. 


To know at any time what aClock it # in any other Part 
of the Earth. 


*E Hedifference of Timeis reckoned by theacceſsand progreſs 
of the Sun: for the Sungradually circumvolvingthe Earth 

in24 Hours, doth by reafon of the Earths rotundity enlighten 

but Half of it at the ſame moment of T:me; as ſhallbe ſhewed 
hereafter : ſo thathereby it comes to paſs, that when with us - 
here in Englandit.is 6 a Clock in the Morning , with thoſe 

that have 9o. Degrees of Long:tudero the Weſtwardof Us, it is 

yet Midnight :: with thoſe that have i 80 Degrees of Longitude 

from Us it isEvening; and with thoſe thathave go Degrees of 
Longitude to the Eaftwards, itis Noon. So that thoſe to the 

Ea#tward have their Day begin ſooner than Ours : But tothe 

Weſtward their Day begins after Ours.'Therefore thatyou may 

know what Hour it is in any Place of the Earih', of what 

Diſtance ſoever it be, you mult firſt bring the Place of your 

own Habitation to the Meridian, and the Index of the Hour- 

Circle to 12 on the Howr-Circle, Then bring the other Place 

to the Meridian, and the Arch of the' Hour-Cixcle compre- 

hended between the Hour 1: and the dex, is the difference 

in Time between the two Places. 


% 


E xample, 


. London in England, and Sarat in the Eaſt-Indies : Firſt T 
bring London tothe Meridian, and turn the Indexof the Hour- 
Girele to 12; then I turn the Globe Weſtward , becauſe London 
is Weſtavard of Surat: till Surat come tothe Meridian ; and ſee 
at what Hour the Index ofthe Hawr-Circle points, which in this 
Example is 5 Hor. 54 Minutes: And becauſe Surat lies to the 
Eaſtwardsof Us ſo many Degrees,therefore as was ſaid _— 
| encelr 
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cheir Day: begins'{o much before:Ours: So that when here at , 
Londoniitis 6 g Clock in the Morning,at Surat it will be 11. a 
Clock' 54. Miſtuces when with: Us it 12 a Clock, with them 

it willbe 5 a Clock 54 Minutes after Noon. 

If you would know the difference of 7 ime between London 
and Famaica; Working as before,you may find 5 Hor. 15 Min. 
But Famaica is to the Weſt of London; therefore Their Day be- 
gins5Hor.15 Min.after Ours:{o that when with Us.itis Noon, 
wit{ Them it will be but Three quarters of an Hour paſt 6 

Clock in the Morning : and when with Them it is Noon , 
with Us it will be One quarter paſt 5 a Clock after Noon,&c. 

' Or you may yet otherwiſe know the difference of Time, if 
you divide the number of Degrees of the Equine#ial that paſs 
through the Meridian while the Globe is moved from the Firſt 
place to the Second, by 15. ſo ſhall the Produt give you the 
difference of Hours and Minutes between the two Places : as 
you will find ifyou Try either ofthelſe Examples,or any other. 


 PROB. XXVI. 
To find the Right Aſcenſion of ihe Sun, or Stars: 
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E be Right Aſcenſion of any qa onthe Globe is- found by: 
bringing. the point propoſed to the Meridian,and coun- 
ting in the Equino#ial the number of Degrees comprehen- 
ded between the YVernal Colure and the Meridian. Ys 


Example, for the Sun. 


Fune 1.1 would know the Right Aſcenſion of the Sun : His ; 
lace (found as by the third Probleme)) is Gemini 20: Therefore - 
i bring Gemini 2.0 to the Meridian;and then the Meridian cuts 
the Equino#ial in 79 Deg. 15 Min. accounted fromthe Vernal 3 
oint Aries : Therefore I ſay the Right Afcenſion of the Syn, 5 

[2 1. is 79 Deg.15 Min. 


Example,for a Star. 


I take Capella , alias Hirem , the Goar on Awrige's mr 
an 


A Tuto2 to Aſtronomy arid Geography. -Book 1I, 
indbring it to the Meridian; and find the Meridian cut the E- 
quinottial(counting as before fromthe YVernal pajnt Y ) in 73 
Degrees 58 Minutes : Therefore T lay, the Kighr Aſcenſion of 


2 | Hircus in 73 Degrees 58 Minutes. Do the like for any other 
E- point of the Globe propoſed. 


PROB, XXVII. 
To find the Declination of the Sun and Stars, 


He Declination of any point on the Globe 1s found by bring- 

ing the point propoſed to the Meridian, and counting the 
number of Degrees comprehended on the Meridian between- 
the Equincial and the point propoled : and bears its Deno- 
"2Y mination of North or South, according as it 1s Situate -on the 
F Nerth or South ſide the EquinoGial. | 


Ex .mple,tor the Sun. 


Fune 1.1 would know the Declination of the Sun. His place 
found,as before,is Geminz 20. Therefore I bring x20. to the 
Meridian,and find 2 3 Degrees 8 Minutes comprehended on the 
Meridian between the Equinettial and x 20.and becauſe Gemini 
is on the North fide the EquinoG#:al, therefore I ſay Fune 1. 
the Sun hath North Declination 2.3 Degrees 8Minutes. 


Example,for a Star. 


I take Hircxs aforeſaid, and bring itto the Meridian,and find 
45 Degrees 40 Minutes comprehended on the Meridian be- 
tween the Equino#ial and the Star Hircus. And becauſe Hircwus 
is Oh the North ſide the Equino(tial : Therefore I ſay » FHhircas 
hath North Declination 4.5 Degrees 40 Minutes. Do the like 
for any other point on the Globe propoſed. 

- But note : 'The Kight Aſcenſiom and Declination of the Sun 
alters Daily;tor intwelve Months he runsthrough everyDegree 
of Right Aſcenſion, and in three Months to his greateſt Declina- 
F;9n : But the Reght Aſcenſion and Declination of the Stars is 
ſcarce perceivable for ſome Years: Yet have they alſo analte- 
ration of Right Aſcenſion and Declination : For , thoſe Stars 
=> that 
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that have bat few Degrees of Right Aſcenſion, will in proceſs 
of Time have many, and thoſe Stars between the Trop:ck and 
; Equino#ial that have North Declination, will in length of Time 
'have Sourh Declination ; and the contrary (as ſhall be mare ful- 
Y ſhewed hereaiter): For,the Srars Moving upon the Poles of 
the Ecliptick go forwards in Longitude one whole Degree in 
7045 Years (as hath been ſhewed before Book 1.Chap. 3. Sett.3.) 
and fo alter both their Right r lg rm and Declination;as-may 
be ſeen by this following Table of Right Aſcenſions and Decli- 
vations of 100 of the molt eminent fixed Stars; Calculated by 
m— Brabe, tor the Years 1600 and 1700, which L have in- 
lerted ; partly becauſe by it you may ſee the Difference of 
their Rigbs Aſcenſionsand Declinations in 70% Years; andpart- 
oy 60 accommodate thoſe that may have occaſion to know 
their Right Aſcenſions and Declinations nearer than the Globe 
can ſhew them. 


—  ———_— 
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A Table of the Right Aſcenfions and Declinations of 
x00 Sele@ Fixed Stars ; Calculated by Tycho Brabe, 
for the Years 1600 and 1700. As alſo their Ditter- 
= of Right Aſcenſions and Declinations 1n 70 

cars. 
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1670. | 


| Differentia. | 
R. ADecl. 


Ir, ;z» Cathopez. 4 5 

be Pole Star. (tail. 4. S 

4 N17 
4 

I'9 


I6 


E FN 
5 $5854 55 
9 46187: 435 
819 38 
S119 4859 7 
13 1334 ___ 5 


33.58 40 
24 19/17 
24. 1,4'11 
24 £2\19 
26 2442. 52; 
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FO} 
45 
321 


Names 
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* Star tn V Head. 

* In the Whales Jaw. 
Caput Meduſz. 

* In Perſe Side. 

& in the Pleiades. 

In the Noſtils of &, 
North Eye of ©. 
Aldebaran. 
Hircus, Capella. 
* Orions Foot, Rigel. 
North Horn T. | 
Orions Left Shoulder. 
Belly of the Hare. 

1. In Orions Girdle. 
Uppermoſt in Orwns Face: 
South Horn YO. 

2. In Orions Girdle. 
[Lt in Orians Girdls. 
Auriga's Right Shaulder. 


* Foot T. 


The Little Dog, Pracyon. 


* [ny the Stern 
Przſcpe BD: 
Northern Aſs S. 
Southern Af S. 


FF be Heart of Hydra. 


——_— 
mo 


Names of the Stars. G 
In the Knot imtbe Line X, 


Or:ons Right Shaukder. | 


Great Dog,Sirtus. (Twing6 
THead of Caftor, the firſt 
Head. PoBux;/econd T win 
of the Ship, 


1609. 
[R. Aſc. 
25 226 401 
26 23 27 3822 3 
40 25 41 4ojſz 54 
60 , 36 42 15/29 47 
44. 2 43. 3945 43 
$2 57] 52 26/23 19 
} I 0 
Or 2116 1 62 lg - 
63 163/L5 D 54 43115 53 
{2  4922.3% [73__35/45 40 
73 $13 4 75. 718 344 
75 16 76 53128 29 
75 58 77 1716 p 
78 5320 59 
19 150 32 
79 410 43 
79 20 58 
80 Tk x 
SI 262 7| 
54.3544 54 
|[%4 487 20 
| [95 15 38 
[98 oj16 15 
j£08 53/32 30 
a F346 © 
[II 47j28 43 
rrs 43/23 2.6 
125 4020. 43 
I26 28/22 J1 
126 54119 15] 
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"9 q | 1600. = | Differemtia, || 1700. . | 
"Names of :biSrars R. Aſc.|Decliny |\R. A. Deel. [1-4 Aſc.)Decl. 
»HHl TD 159 12/58 3a[N{|i- 37132 Nſ[z60 4957 59] 
<Aaro-ayry £ Dubbe!t 55 H1 11 441[32 N[|t61 7 221: 
Back Ft. | 163 1 t 27134 164 37/22 gf 
Lions Tail. (Major: [72 gf r 19134 N[jr73 28] 1615 
Following loweſt in Urs) 17335 T 23134 N| 174 26 jy 23] 
Us moiſt following in 178 Fol 1 29j34 Nf|[r$80 10,58 41t 
| Nleter *: & 1488 FI r ' £8134. N[- 199 ot 31; 
© relry tore rieds e1t9]33 N[|199 16/5737) 
mdenuatrix, ie | 199 16 2 '$ T-x7132 Nt 191. F3112 35) 
Ppica Me LON (111931323 $\r97 23319. 37 
Adiddle Lai Urſa 3 Major} i-:3132 N| 197, xl56 31 
att Ur/a: Wan 2 of - 2131 N {2.03 56150 Fill 
r [2+ t11295N ang a2 26] 
Shoulder of Bootes rt: '2127 N 4139 39] 
South Scale &, M$&-4K: t 23[27 3] 12 v1 + + 45} 
Nerth Seale =. |». 1 212/24 $ T2, Tr TA} 
& Novwhern Crown: + 2:7 I 5 - b-- Sh Ef 2745 
* Serpents Neck. ? 1. '5|2 
Nor Hon *-# Front: $2486 ] (ORE: $7 
LeitHmnd Ophizcus.. ' 2 3% 25/2. Sd [1 230 _$42.39-48 'z z 55 
ticart , Antares. \, 12.41 I8.25 26S 1 32|l6 S||z42 50/25 42 
Right phonki Ahealda) 24 2 1$2.2.>2 N*'t 5{t5 N{[244 20/22 12] 
Rate Read of be my A99: 13 Rl [2.45 12/9 54 
pg te” "Pow $Q51119719 IF2 40/15 17 
Head of roles. 024 5{N | 255 14/14 47) 
MTEFF 32125 14 
260 16112 49 
'N{4z=62 914 44 
6&7 27/51 36] 
PD £76 42138 32 
N 233 2[21 27}. 
, (B112$3 ©[13 28] 
| z 4-1 7 23h, 
293 58144 x6 
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Names 
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vt 1600. . | | Differentia. || 1670. 

Names of the Stars. |R.' Aſe. Declin. d\ KR. A. Decl. KR. Aſe. Declin | 
# Horn V. 239 57 13 40,9:|1 2.5]+6 1390, 22111 3. 24h 
la Horn V. |. 299 39115 5715 4 -7JL1 N'[3o4, .6|15 40 
In the Swans Breaſt. 302 13139 : \N 0533's O [302 $5139 I9 

Lefi Hand of F3, 306 32|1'0 539 {I 16119 N 397 48 [0 3 
Sans Tail. 306 573143 533N 2 512205 S11397 49144 14] 
ln the Swans South Wing-|307 21132 .30N I-, 0]21 S|]308 31132 1 
Left Shoulder. -- [317 37Þ7 5 r 2/1 26 N[318 586 4 
1. in Tail Y. 319. 28118 {21]S [x 26|26/N |320 54{1t7-'55 
In/Cephens Girdle. 1320 46168 -5o[N| 0.22/26 5/1321 :-8]69. 16 
In Pegaſms Mouth. __[321 x08 5[N{[1 r18]26 5 322 28/8 31 
2. 1 Tail V. 321 16117 51 S.|,1 25/27 N J22 4117 24 
Riz ht Shoulder of 8. . 122.6 194% ::3Þ. | þ 20129. N'[22733 144 
Fomahant, ©. 1339 46131 39 | 4. 2513! N'|240 14h31 - s 
OCncat, Pegaſus. 1241 9-5 56|N I. 12/32 5 34% 11 26 28 
Marchab,Pegaſwr. [345 15/13 $N[[1 15/32 S (242 3913 37] 
Viouth of Southern Fiſh. | 2344 911 71N| 117133 S[|245-26|1 40 
ead of Andromeda. , . 1356 591:5:54N| [1.17134 S|\358 1627 28 
Caopeess, La :\l857 /5456 58N| [15/34 S[[358: 20/57 32 
nd 0 ep aſm. ang. [358 14112 :58N | 16:34. S{|359 - 30113: 32 
ort n the Whales Tail.1359 49111 -1S[{1 1834 5 [T_- 2 27 
The Tſe of thi Table. | | 


The Eirſt-Column on the-left Hand is the Names of th 
Sters. The Second Column ſhews the Degrees and Minutes 


of Right Aſcenſion for the Year 1600. 
clination + brag Foo Year. 


The Third, the De- 
The Fourth ſhews whether the 


Declination be North or South; N: ſtands for- North S'for South. 
The Fifth ſhews the Difference.in Degrees and Minntes of 
Right Aſcenſion of the: Stars ,, between the'Years- 1600. and 
1650. The Sixth/ſhews'the Difference of Declination; and 
whether it be North or South. The Seventh.ſhews the Right 
Aſcenſion in Degrees and Minutes: for the Year .1670. The 
Eighth ſhews the Dec/mation in Degrees and. Minutes for the 
ſame Year... WL leg ens 

By this Table you nay perceive the Fixed Starrincreaſe in 
Right Aſcenſion , till they come to the Yernal Colure ; from 


whence 


_— 
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whence the: numberof their Rig hr _—— is reckoned : and 
by the Columa of their Difference of Right Aſcenſion,you may 
{>e how much they increaſe in 7o Years. And if you would 
know how much they increaſe for any other number of 
Years, you muſt find what proportion they have to 950, and 
the ſame proportion the Ditference of the Right Aſcenſion of 
the Stars will have to the Difference in the Table. 


Example, 


I would know the Ditference of Right Aſcen/ion the Pole- 
Star will havein 45 Years. I find in the Fifth Column the 
Difference of Right Aſcenſion of the Pole Star to be 3 Degrees 
59 Minutes ; Therefore by the Rule of Proportion,T ſay, If 70 
Vamabra:a Degrees 59 Minutes, 35 Years ſhall give 1: De- 
ree: 59% Minutss, and ſa proportionably. tor any other Num- 
Yak Years.. | 
_- Thoughthis Rule ſerves for finding the Difference of Righe 
Aſcenſion of any Star ; yet it will not ſerve for finding the 
Difference of any Stars Declination.For the Stars onthe North 
ſide the Equine#;al between the Hyemmal and Solftitial Colurer, 
-andonthe South fide the Equine#ial between the Svl/ftitial and 
. Hyemmal Colures increaſe in Declination. But the Stars. on 
the, South fide the Equinettial between the Hyemnal and Sol/ti 
tial Colures, and on the North fide the: Equine#1ial between 
the Solftitial and Hyemnal- Colures, Decreaſe-in Declination., 
as. you may yet more. plainly ſee by the Globe if you bring 
66+ Degrees of the. Meridian to the: North fide of the Horizon, A 
and ſcrew the Quadrant of Altitude to 665; Degrees in the Ze- 
1th, and Declination of the Pole of the Ecliprick; and bring 
the Hyemnal Colure to the Meridian,for {o ſhall the Pole of the 
Ecliptick be joyned with the Center of the "ets of Alti- 
tude, and the Ecliptick:with the Horizon ; all the Circles 
that the ſeveral Degrees on the Quadrant make in a Revolt- 
tion from Weſt to Eaſt upon the. Poles of the Ecliprick, repre- 
ſent the. great Revolution of every Star that each Degree.an 
the Hs rant cuts. And thus demonſtratively will be repre- 
ſented the Progreſs of the Fixed Stars ws every Degree - 
. of afar and. by conſequence the Alteration of their Right 


 Aſcenſron and Declination. For, Imagining that Degree of the 
Quadrant of Altitude to \ be the Star , which juſt reaches the 
. | Star; . 


i 


=? 
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ducted ont of 800,j{eaves'740;But this is ikewiſe too much by 


Star ; you may by turning about the Quadrant, fee how Ob- 
liquely the Sar (or the Degree repreſenting the Szar) either 
Moves about, or cuts the Equino#ial , and all Circles parallel 
to the Equino#ial ; and thereby Obſerve it fome times to 7 
cline in Motion to, and other timesto Decline in Motion from 
the Equine#ial. But how long Time it will be ere the Srar 
Inclines to, or Declines from the Equinotiial, you may know 
by finding the Diſtance of Longitude in Degrees it hath from 
either the Sol/titial or Hyemnal Colure; and with rapingch: 
foregoing Rules in its Poſition; you may by the Table in Book 
I, Gaps, Se. 3. fatisfie your ſelf. | 
Example. 


The moſt Northerly Star in the Girdle of Oriondoth yet De- 
creaſe in Declination.But I would know how long itſha!ll De- 
creaſe; Therefore by the 32 Probleme,lI find the Longitude of 
that Star. to be for the Year 1670. 77: Degrees 5 1 Minutes, 
which Subducted out of 90 (the Diſtance of the Solftitial Ca- 
lare from the Equine&al) leaves 12.9. for the Diſtance of that 
Star from the Solfrial Colure. Fherefore bythe Table afore- 
aid, I find what number of Years anſwers to the motion of 
12 Degrees 9 Minytes: And becauſe Þ cannot find exactly 
the ſame number of Degrees and Minutes tn the Table,l take 
the number the neareſt to it, which is '14 Degrees 10 Min. 
and that is the Motion of the Ec/zprick-in 10-50 Years. But 
becauſe this 14 Degrees 10 Minutes is z Degrees 1 Minnte too 
much, Ieek Degrees 1 Minute'in the Table;andthe nimber 
of Years againſt it would Sabdo&" from the number" of 
Years againſt 14 Degrees 10 Min. and the Remainder would 
be the number of Years required : But neither can I find » 
Degrees 'r Minnte, therefore I muſt take the number of De- 

rees and Minutes neareſt to it, which is 2 Deg: Min. and 
that-yields 200 Years; which Subducted out of roo leaves 
800 Years. But becauſe this is alfo too much by the Motion 
_ Minutes, Thereforel feek' for 49 Minutes irrthe Table, 
Subdudt the number of Years againſt it from $00, and 
theRemainder would be: thenumber of years required. But 
neither-is 49 Min. 11 the Table, Therefore 1'take the neareſt 
to it;which is 51 Min. -and- that yields 660 Years; which Sab- 


the 
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the Motion of two Minutes. Therefore I ſeek 2 Min.in the Ta. 
ble, but cannot find it nearer than 24, and againſt it I find 3 
Years,which 3 Years | Subdu& out of 740, and the Remain- 
der is 737 the number of ' Years required. You may if you 

eaſe for exa&tnefs, Subdudt for the & Minntes 8 Months ; {6 

ave you 736 Years 4 Months, for the Time that the moſt 
Northerly Star in the Girdle of Orion will Decreaſe #1 Declinati- 
on, after the Year 167 o,which will betill A».Dom.2406.after 
which Time it will increafe in Declinarion for 12.706 Years 
together, till it come to have 47 Degrees 8 Minutes of De- 
clination : at which Time it will be in or very near the place 
of the m_ Southerly Star of the Southern Crown; and that Star 
in its place. 

Sod thus the Pole Star is now found to Increaſe inDecline- 
t:0n, and. will yet this 421 Years: after which time it will 
Decreaſe in Declination tor 12.706 Years together, till it come 
to be within 42 Degrees 42 Minutes of the Equino#iel, inthe 
void ſpace'now between Draco and Lyra; at which time Lyra 
will be almoſt as near the Pole, as the Pole Star now is; and 
then the moſt proper to be: the Northern Pole Star: And the 
laſt Star in the Stalk of. the Doves mouth will be then very 
near the: Southern Pole, arid therefore moſt fit to be the Sav- 
thern Pole Star. 


PROB, XXVIN, 
The place of the Suri or any Star given , 10 find the Ob- 
"lique Aſcenſion, aud ihe Oblique Deſcenſion , 77 any 
gven Latitude, 
T” He Globe Rettified, Bring the place of the Swy or Star to: 
4. the Meridian under the Horizonzand the Degree of the E- 


quinofial that comes to the Meridian with it under the. Hori 
201 is the Degree of Right Deſcenſion. - If the Sun or Star will 


reach no part of the Horizom-under the Horizon, they have no- 
Right Deſcenſion. | 
Foy the Oblique Aſcenſion, 


Bring the,place of:the Sun or the Star to the Eeff fide the 
Horizon, and the Degree of the Equator cut by the Horizon, is- 
theDepree of Oblique Aſcenſion of the Sun or Star. 


For 


A Tutoz to Aſtronomy and Geography, Book Il. 


For the Oblique Deſcenſion, 


Bring the place of the Sun or Star to the Weſt fide the Ho- 
riz0n; and the Degree of the Equino#1al cut by the Horizon is 
the Degree of Oblique Deſcenſion. They need no Example. 


PROB. XKIX. 


Any Place on the Terreſtrial Globe 6eing given, to find 
ts Antipodes. 


| a the given Place to the Meridian, ſo may you (as by 
the firſt Probleme) ſee its Longitude and Latitude ; then 
turn about the Globe till 180 Degrees of the Equator paſs 
' through the Meridian ; and keeping the Globe to this Poſirion, 
number on the Meridian 180 Degrees from the Latirude of 
the given Place: and the point juſt under that Degree is the 
Antipodes. 


Example. 


I would find the Antipodes of Cuida Real, an Inland Town 
of the Weſt-Indies, which lies upon the River Parana,an Arm 
of Riodela Plata : Therefore I bring Cuida Real to the Mer:i- 
dian, and find (as by the firſt Probleme) its Latitude 2 3. 50. 
South; and its Longitude 333 Degrees: Then I turn aboutthe 
Globe till 1 80 Degrees of tho Equator paſs through the Mer: 
dian ; and keeping the Globe to that poſition, number ſo ma- 
ny Degrees North Latitude as Parana hath South, viz. 23. 50. 
and juſt under that Degree I find Lamoo, a Town lying upon 
the Coaſt of China, in the Province of Q@uincis : Theretore I 
ſay Lameo is juſt the Antipodes of Caida Real. 


Another way. 


Bring the given Place-to the North or South point of the 
Horizon, and the point of the Globe denoted by the oppoſite 
Point of the Horizon is the Antipodes of the given Place. 


PROB. 
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b12/00%0 £117 3 RE O'B:- NKX." .-YM 
To find the Perecii of any given Place, by the Terre- *'Y 
{trial Globe, 4 


Ps your given Place to that ſide the Meridian which is 
4k ) in the Sourh.Notch of the Horizon, and follow the Parelel 
of that Place on the Globe till you come to that ſide the Meri 
dian, which is in the Northern Notch of the Hirizon,and that 
is the Perecii of your Place. 


FIAT  oÞ oF « + (4 
To find1he Antecii of any given Tl.ice, upon the Terre: 
{trial Globe. | | 


Ring your given Place to the Meridian, and find its Lati- 
B t ys firſt Probleme*; If. have North Latirude, 
count the ſame Number of Degfees on the -Meridian from'the 
Equgtor Scuthwards;, but if it have South Latitude, count the 
ſame-number of Degrees fram the Equator Northwards : and 
the point of the Globe diretly under that number of De- 
prees is the Antecii of your Place. Q bitg $0 £27 

(0) | W\5i:\ | 


2 akon 16 PRO But RIKIL! - bonol n1, 
To find. the Longitude and: Latitude of the Stars &y 1he 
Celeſtial Globe. at | 


" ->S&A LS aA A 4 - 
He Quadrant of Altitude will. reach, but 90. Degrees, as 
T wW yy _ Thereforeif the Star you DEE: after 
be on the North de the \'Beliprick Elevate the North Pole 
664 Degrees above the North ſide the Horizon : Ifonthe Sourb, 
fide the Pelorick you muſt Elevate the Sourh Pole 663 Degrees 
abovethe Soxt b ſide the Horizon : Then bring the Solſtitial Co- 
luze-to-the, Meridien on the North ide the Horizon, and ſcrew 
the Cuddrenr of Alttade to the Zenith., which will be in 33 
egrees. 3 Minutes from: the Pole of the #14; 'So ſhall the 
dyptick lye in the Horizon, and the Pole of che Ecliprickalfo 
lye under the Center of nas of "Altitude -(- as was 


ſh2wed 


— = 


© th _ thewed Prob.z79) Now to ind the 77 Longitude of any Star, do 
thus, Turn the Quadrant of Altityde T7 t till the Graduated 
edge of irlye on the Srar; and't Degree in the Ecliptick 

tha the Quadrant touches is the Lavgit e of that Srar. © * 


Example, Foy a Sigr cr the North /ide the Ecliptick. 


F would know the Lon itude of Marchab,a Br AY Star in 
the Wing of Pegaſis : Fl nd'it.on the'North fide th the Eclipick'; | 
Therefore 1 e599, the Nerth Pole, an > Pon ur on the 
Nerth ſide the Meridian, ſcrew the ri itude to the 
Zenith, as aforeſaid; then layil the gof os Luaarant of 
Altirude upon that Srarifind chacthe of bf it reaches in the 


Ecliggick-to.X 1,8 56+ Therefore, lay, the Lywitude of Mar 
chab is X 18: 56. 


For the Latitude of a Star. 


| The Degree of-the Quart of rude. th _ es the: 
Spar is.the. Latirade 9f: the. Stare WH CH Ke 


Example: y 
The Glebe and Quadrant poſited Bo iGo 1 . Do 
ar- 


F , 26 Min.(accounted upwards on the rant ) tO mC 
| chab aforeſaid : Therefars 1 fay,, the Latiude of. Marchab is 


i 9. Degrees 26 Minutes. 

And thusby Eleyating the Soweb Pole., and placing» the 
Globe and Quadrant of Altitude as aforeſaid,'l mie find. Cani- 
cula have 15 Degrees 57 Minutes South Latirade,and 2 1 De- 
grees 1s Minutes. if VS. 


To fnerhe, DU tage irtocent any rh jw wad ; On the 
Teraftraal 


His | ons either t dr Fo Iti- 
F his may, . une wich 0 wo - 
Eons Lay. ereof to NOK Pics , and 
Few 


Degreeregegs ide T lacefort that! 151 ener * 
oe 


——TCJCvolCbLT.c. c....DA_ 


jt phe 1Pjobleties 


"o—y LEES 5 5 


of Eopmnnyngrn = 


naniber of Degrees BY 69, dire 
Engliſh Miles berween the ts Places. 


' Muttiph thac 
berttre n * of 


Example, . 


I would know the Diſt #hee BerwEn Len : td the moſt 
Eafterly point of Famktica 5 1 & 4 lower enff of tho Qua- 
drant of Alfifude + am Go the other end to- 
wards don, Þ Deprets Soph nded between 
fofe of [>y ras is t 


them ; grees COm- 
prohonded Bveert Londen a: xm > | 
If yo would find" the betwetry then with yOltr 


7: es, yore pitch one Fook of ofr Con 


: to 
Toby 6 6oit p gives 41 SF | 

by <oit ns r370 OE "Elor 
If yoti thulti wy 174 it gives 1199 5 
If you MyJipt iFby 15\it gives 054. 


P RO B. XXXIV. 


To find byt be Tefre _ Globe uftn what Point of the 
Compals any Fwo PhaceFare Suuate he from another. 


Ind the two Places on the T; SSreſtrial Globe, and fee what 
Rhumb paſſes through them ; for that is the Point of the . 
Compaſs they Bear upor. 


If y 


Example: 


Brifol and Brimidas are the Places:T examine what -_ 

les through them both : and becauſe I find no Rhumbtopaſ; 
immediately: throiigh thenrboth; TheretoreItake XRbumb 
which runs moſt Parallel to both the Places which in this 
is the 'Terith Rhwyh counted fromthe North towards 
Ld, and is called as yur may ſee by this following 
Figure 


TY _ T4 4 FI by "# "x" oh g 7» © 3 "2 A, ” 5 : © wake oth. *% , \ 
TT wa. a _ o _—_ 
OY . 7 : « \ - = 
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—I__—_— —_ _- <p 0 OC > oo ee Ing ES CE RE  TIERES G—_ . _— ' wks rm pos wwe Vw fn 
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s 2 . # * k " 
; . TT 2 —7 Ts” k > » {#F£ ; þ 
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"Figure Fe#t SourliWVeſt ; Thereforel ſay. Bermades lies Situar® 
from Briſtol We#t South We#t ; andby contraries Briftel lies Si. - _ © 
tuate from Bermudos Eaſt North Weſt. | 


PR OB. XXXY. 


To find Ly the Celeſtial Globe the Coſmical Riſiog ani * 
Setting of. the Stars. 


x 7 Hen atry Star Riſes with the Sw, it isfaid to Riſe Cof- 
mically. | ' (175 
And.when any Star Sets when the Sw Riſes. it:is faid to: : 
:Ser Coſmically. | | 
"Tofind theſe, Reifie the Glebe to the Latitade of = ve | 
ICE ©! 


Babe [1 Te ney Manas 1p =, 


ITY FIT 
vt 1 by 
[ - 

7 "3" 


Place, and bring the place of the Sap to cheiKaſtfide:the, Hori : 
2; and the Stars then cut by the-EafterniSemrcircleof the . 
Horiz,n, Riſe Coſmically : and thoſe Srario-cntiby the W4Gſbern”, 


2mi-circle of the Bo om, Ser Con bx 


Ex; Ka 


ut 


November 9. | | would know what StarsRiſe and Set*Coſmi- 
cally, here at London. The Suns pla ce found, .as by the third 
1 


Probl me, i462 7;" -Fhetefore 1 bring-mt- 270 tho Et ld 
the, Horizon,and inthe Ee/tern S3mi- Girls I find Ring wit 
the: Su the Right Wing of Cygnus, the Star in the end of 4- 
quila' S Tail, Ser ld eo Ru and Centa#rnsi: Thereforetheſe Con+- 
ftellations are Jaid to' Riſe Coſmically.,” Irv the *Weiterd" Semi- 


cifele of t FRI 1 find Setting: Andromeda, the Triangle, - 
Titnris, Orittr,) Clint ny or, hd Argh Nevis ] Thefefore1'f ay,. 
theſe Conſtellations S et Yenaath dg ho : 
PR OB." XXXVIS < 4 
12 2harys! ; 
Te Al by the init Globe the Aer eajeal Ring and 
mars, of: the Sta Ma. 1951 pri 2d 


He Stars char Riſe when the Sus Satgare faid to oy As; 
cronically.” And, / 
; The Stars that Ser with- the Sar! ats FI Ze Mronically. - 


"To find theſe, ReRifz-tho-Globe-to! the'*Latirude'bf your”? 


' Place, and bring the place of the Sun to the We# ſide this Ho- / 
rigon ;-and-the Stars thatcut by the'EafternSemi-cirele of the 


Horizing Rife Acronically > And thoſe ny = the#2;iere : 


Sahe cindlevf the Herkeww; Ser Acrobenly.50 


Ex. imple. h 


-Nopander 9.-T would know what Stars Riſe and Sor Hee» a 
nicely. here at: London, Fhs Suns Place as beforezis 14 7: 
. fore T bring. Scorpio'27 to the' Weſt ide the. Horizon and/in 
the Eaſtern'Semi {circled find ing ;the; Seurbern Fiſh, Foma- : 
' bant, Cetus, Taurms, Auriga, and the Feather.in Cattofs/Cap. 


— theſe Conſtellations are (aid to. Riſe Acronically. In . 
| the..: 
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the Weſtern Semij-circle of the Horizon find Setting the Lyons 


: Toil; Vargo; Scorpio, and. Sagittarine, Therefore I fay theſe Con- 
Pellations fir uromically. |  5-vn | 
| PROB, XXXVIL 
To find by the Celeſtial Globe the Heliacal Riſing and 
Setting, of ihe Stars. 


W Hen a Sar formecly in the. Suns, Beams gets out of the 

VV. Sans, Beams, it is/faid to Riſe Heliaeglly., And 
When a Srar formerly qut of the. Suns 

Suns Beams, it; is ſaid to: Se Heliucally. 


gets intothe 


_ A Star is faid to be in the Sum Beams wher ir is made in- 


conſpicuous by reaſon of its nearneb/to the Sans Light. The 
bigger Stars are diſcernable more near the Suns Light, than 
the leſſer are ; For, Stars of the Firſt Magnitude may (accord- 
ing to the received Rules of Ancient Authors) be ſeen when 
the Sw is but 12 Dagtees below the Horizon ; but Stars of 
the Second Magnitude cannot be ſeen unleſs the Sun be 13 De- 
ghees below'the Horizon : Stars of the Third Maghtitude ro- 
quire the Suy to be 14 Degrees below' the Horizon ere they 
can be ſeen; of the Fourth Magnitude 1 5 Degrees,of the Fifth 
Megmiude-16, Degrees, of the Sixth' Maymitade' 17.Degreesg 
the Nebulows ones 18 Degrees. Yet this Rule is norſo orpaing 
but.chat either Clear or Cloudy: Weather- may alter it, Re: 

more of this. Subject itt Mr. Palmer on the Planiſpbere,Book 4- 

«$3 O- 

Now- to find the Timethat any Star ſhall-R3/e Heliacally,do 
thus; Recife tho:Globe and Quedrent of Altitude to your L4- 
titude then bring the given Star to the:Eoffi ſide the Horizon, - 
and turn the Quadrant of Altitude into the Weſt ſide, and ſee 
what Degreeof the Ecliptickis elevated ſo many Degrees above 
the Horizon as the ny ws of the Star you cn = after re- 
quires,, according/to-the foregoing: Rules ;: for the oppoſite 
Degree of-the Eclzptick'isrthe Iegree the Sw ſhall-be incyotins 


hpithe Riſes, Hel:amnily. Having,the Degree of the Eclifrick 
the Sn is 11, you may findtheDay'' of! the, Month: by the 
fourth-Probleme. 


Exampke. 


= 
—_} 


u 
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Example, 


I wouldiknow: when: Cor Leon fhall Riſe: Hilincathy hee at 
Loudon; Thersfore 1Rectifie the Globe and Quadranrof Alri- 
tude for Londen, and bring Cor Leons' to tha) Eft fide the Ho 
viper, and turn the. Byadront of Altitude into the Weſt ; and 
bocauſe Gr Lewvss is 8 Srar af tho Firſt Magnitude, therefore 
- I ſte what Degree of tha Ecliptick'is Eleyated in the #e/ fide 
the Horizon 12 Degrees on the. Guadranroof Alritude, and find 
Pyſces 9 Degress, Now the Degree of rhe. Eclaptick oppoſite: to 
X 9-15 '# 9. Therefore Efay, When the/Sun comes to. M 9 
Degress:( hichby the fourth Probleme I hind i is Aug 3.) 
. Cor Lens thall Bye Heilipally. 


For the Heliacal.Settiag.... © 

The Glebe, 8c. Redftified, as before: Bririg the Sror to ths 

tel ine +. {de the Horizon, than ſee whar Degree of the Reliprick'is 

Fahy ad on the Quedrent of Altizader on the Eaſtern fide the 

era hepa 
Cameo rec: t 

when Stax-{hall Ser: Heliacally. Fa 


Exumple; 


EL woul@know when Bilmsx.z Srgr inthe Beamofthe Scales 
will Sep Heliacalty here at . The,Globe and Ca £ I& 
&ified, Vbting: Bilbnx to She Weſt fide the Hirizon, 29d curn 
yg 'Altirude into-the Eaft; Ther Eexaming. wha - 

OPAL Bckpock? is elevated 13 Degrecs of, the- . Gua- 
hate Altitude (becauſe Bilanx is.a rar of the Second Mags - 


needeV ard find 44 Kore Lis Scorplo 4.3; Tharefors 
bay, Whenthe' Sw» comes'to hy Þ 
Ee 


PR OF -XXAVHt 
To find #he-Diuraal and Nacurnal Arch of #b+'Surr or 
Stops, 5 is any given! Latitude, 


FH Serrin Dinenal dnch.is the La FU ofriis: Fx 
 Avinais/thar paies through the Mexidianwhilles the Swror 


any 
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any Star is aſcending aboys.the Eft ſide the Horizon to the 
Meridian. - Aa 3 pts 1 

2: FTotkiiow'the niimberbf.Degrees iv.contains:; ReRific the 
Globe'to:the give 1 Latituds, arid bring the Place of the'Swn or 
Star to the Eaft fd: the Horizin;and note whar number of De- 
 grecsof the Equimaitial isth2n cut by the Meridian : "Then re- 
move. the place -of:ths'/Sur or Star tothe Meridian,8'lee again 
what number cf D2grees ofithe Equine#ial'is then cut by the 
Merid;an,and-Subttaqvthe:former fromthe later,and the Re: 
mainder ſball:be.themirr2b2rof Degrees of the Sun or Stars Se- 
mi-Diurnal: Arch. But note, /if. the- EquinoG#ial point Y paſs 
through-the Mtridian. whilethe Sunor Star isturned fromthe 
Eaſt (:de the Horizon tothe Meridian, then you muſt Subtra&t 
the number of Degrees of the Equipe&ial cut by the Meridian 
when the Sun or Sw is atth&Eaf fide the Horizon from 369 
Deg. and:to/ the-Retmainder-add. the number of ©Degrees of 
the Equino#ial that cornes tothe Meridian with the-place of 
the Swz or Star, and the Sumof themboth isthe number of De- 
grees of the SunorStars Semi-diurnal Areb;which being doub> 
led.is the number of Degreewogfiche' whole Dawrym Arch: and 
which being Subtracted from 360; gives the Nothirnal Arch. 

Example of. 1he,Sun. 


L 


_ Having Redtified the-G/abe,I would May 10. know the Di 
urnal Arch of the Sun: His placefqund by Prob, 3.55 2.9.There, 
fore [bring 8 29 toithe Eat fiderthe Horizynandtind then 
at the" Meridian 2,99, Degr, 30, Min. of the EquinoG@iel ; then: F 
turn the'place of the Sim to t£ Ie. Meridiang, and find56 Degri 
30 Min. of the Equinoal.come to the Meridian. with it. Here 
the'E yo who point Y: paſſes through. the, Meridien while the 
$6: Mor $ between the Horizon and-che Merighon; Therefore 
ab aforefaid, I Sy A &7he: "alt ,ypmber Degrees and Mi- 
NutCs,viZ. 299 Degr, 30 .from 360 Degr. and there Re- 
mains 60 Degr. 30 Min. for-the numaherofiDegrees and Min. 


contained between the Degree of the 'Equine#ial ag the. Mes 
ridian anv the EquinoFialcpoint Hvies; and to'thisbo Deg: 35 
Min.I add the Second number of Degr:and:Min. wz.:F6 De- 
grees 3o Min. the number of Degrees and Min. between the 
point 4ries-and the Degrrof the 'Equinorrrat at the Meridiah, 
and they make together' rx Degr./for. the Sims Semi-dinrral 
yi Arch : 


— 
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Arch : By Doubling of which you have 234 Degrees, for the 
Suns Diurnal Arch : And by Subtrading 1234. (the Diurnal 
Arch) from 360,you have 126 Degrees, fot the Suns Noctur- 


nal Arch. y 


Example, for 8 Star, 


I take Sirims, a Bright Star in the Grear Dogs Mouth. The 
Globe Reciked;as before; L bring Sirizs to the Eat ſide the Ho- 
7120n,and find then 29 Degrees 30 Min. of the Equino&iad at 
the Meridian , then I turn Sirime to the Meridian and find 97 
Degrees 35 Minures of the Equine#ial Come to the Meridian 
with it: Therefore I ſubtra&rhe Firſt number; viz, 29 Deg. 

o Minutes,from the Second, 97. 38. and: the Remainsis 6 
herkes s Minutes, for the Semi-Diurnal Arch of Siri. 

His No&urnal Archyou may find as before. . 


PROB, XXXIX, 
To find the Azimuth and Almicantar of any Star; 


Pls Problemeislike the 22 and 23 Problemes,which ſhew 

the finding the Azimuth and Almicantar of the Sun; only 
whereas there you were directedto bring the Degree of the 
Sun to the Duadrant of Altitude,you muſt now bring' the Star 
propoſed to the Quadrant of Altitude ; and by the Direions 
in thoſe Problemes the Reſolution will be found. | 


PROB. XL, 


| To find the Hqur of ihe Night, 6y Obſerving two Corn 
Stars i 0xe Azimuth or Almicantar. - 


Edctifie the Globe, © Quadrant, and Hour-Index. Then 

A find therwo known Scars on the Globe; and! if © the-ewo) 
Stars. bein 092 Ayimuth), | turn about ths Globe itand' 
Quadrant of Altitude, till you can fit ths two Start elye* 
under the Graduatededgeof the Quadrant of Altitude: (o ſhall 
the [ydex of the Howr-Circle point atthe Hour of the Night. If 
M. the 
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the two Srars be in one Almicantar, Turnthe Globe forward or 
backward tillthe twoStars come to ſuch a poktion,that by mo- 
ving the Quadrant of 'Alrirude,the fame Degree on it will lye 
on both the Szars ; fo ſhall the Index of the Hour-Circle point 
at the Hour of the Night. 


PROB, XLI. 


TheHour given that any Star inHeaven comes t0 theMe- 
 ridian,to know thereby thePlace of the Sun,and by con- 
ſequence the Day of the Month,though it weve loft, 


Ring the Srar propoſgd tothe Meridian, and turnthe Index 
LYofthe Honr-Circle to the Hour given; Then turn about the 
Globe till the Index point at the Hour of 12 for Noon ; and the 
place of the Sunin the Ecliprick ſhall be cut by the Meridian. 


Example. 


March. 7.at 11 a Clock at Naght the Poznters come to the 
Meridian of London. Therefore ary the Pointers (onthe Ce- 
leſtial Globe)under the Meridian,abovethe Horizon,and turn the 
Index of the Hour-Circle to 1 1 paſt Noon ; Afterwards I turn 
back the Globe tillthe [»dex point to 13 at Noow;Then looking 
in the Ecliprick I find the Meridian crtitin Piſces 26 Degrees: 
45 Minutes; Therefore I ſay, when the Pointers come to the 
Meridian at 11 a Clock at Night, the place of the Sun is Pi{ces 
26. 45-Having thus the placeof the Sun, I may find the Day 
of the Month by the fourth Probleme ; and 1o either know 
the Day that the Pointers come to the Meridian at a 11 Clock 
at Night, or any other Hour given. 

The day of the Month might alſo be found by the Dec/;- 
_ nation and the Quarter of the Ecliptick the Sun is in,given:For 
the Meridian will cut the Degree of the Suns place in the Fc- 
liptick inthe Parallel of Dechiniation: So that having reſpe&to 

he Quarter of the Ecliptick, you'll find the Sans place; and 
having the Swns place,you may(as aforeſaid) find the Day of 
the Month. 


PROB. 
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PROB. XLAL 


The Day of the Month given to find im theCircle of Let- 
ters on the Plain of ihe Horizon #be Day of theWeek. 


'T He ſeven Days of the Week were by the Idolatry of the 

Ancient Reman Heatheniſh Times dedicated to the Honour 
of ſeven of their Gods, which we call Planets. The firſt is the 
moſt eminent,and therefore doubtleſs by them ſet in the firſt 
place,called Dies Solx,or the Suns Day : The ſecond Dies Lu- 
»e,the Moons Day : The third Dies Martz, the Day of Mars : 
by us called Twe/dey : The fourth Dies Mercuris, Mercuries Day : 
by us called Wedneſday : from Woden, anIdol the Saxons wor- 
ſhipt, to whoſe Honour they dedicated that Day,andis by all 
thoſe Germain Nations ſtill called Wodenſdagh : fifch Des 
Fowvns, Fupiter or Foves Day: whichdoubtlelſs the Saxons (from 
whom bly we receive it)called Doderdagh, e. Fu- 
piter is the God of Thunder; and we either by corruption, . or 
for ſhortnefs,or both,called-it Thurſday : Theſixth Dies Veners, 
the Day of Yenws : but the Saxons transferring her honour to 
another of their Goddefles named Fria, called it Fridagh : and 
we from them call it Frydey : The ſeventh is Dies Saturn, Sa- 
turns Day. 

Thefame Day of the Month in other Years happens noton 
the ſame Day otthe Week, theretore che Dominical Letter for 
on2 Year is notthe ſameit's the next: Now becauſe you cannot 
come tothe knowledge of the Day ofthe Week,unleſs you firſt 
know the Sundays Letter, thereforehave Lin Prob. 53. inſerted 
a Table of Mr. Palmers, by which you may find the Dominical 
or Sundays Letter for ever ; and-having the Dominical Letter 
you may in the Circle of Letters on the Horizon find it nearthe 
day of that Month,and count that for Sunday, thenext under 
it for Mondsy,the next under that for Twe/day,and fo inorder, 
till you come to the Day of the Month. 


Example. 


L would know what Day of the Week Fune 1. Anno 1658. 
Oi Style,fallson; I find by the Table aforeſaid the Dominical 
M 2 Letter 


3 
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Letter is C, then Ilook inthe Calender of O14 Stile for Fune 1. 
and againſt it I find Letter E,which becauſe it istheſecond Let- 
ter in order from C, therefore it is the ſecond Day inorder 
from Sunday,which. is Tueſday.,... ..... *: | 


"PROB: XLUL. 


The Azimuth of any Star given, to find its Hour in any 
givenLatitude, | 


v Hour of a Star is the numberof Hoursthata Star is di- 
ftantfrom the Meridian. To find which , Red&tifie the: 
Globe and Quadrant of Altitude, and bring the Star propoſed 
to the Meridian,and the Index of the Howr-Circle to 12. Then 
place the lower end ofthe Quadrant of Altitude tothe given 4- 
2imuth in the Horizon, and turn the Globetill the Srzar come to 
the graduated edge of the Quadrant of Altitude ; fo ſhall the 
Index of the Hour-Circle point at the Hour of the Star. Only this 
caution you muſt take; Ifthe Star were turned from the Mer:- 
dian towardsthe Eaftern fide of the Horizon, you muſt Subtrat 
the nutaber of Hours the Index points at from 12 and the Re- 
mainder ſhall be the Hour of the Star.But. if the Srar were turn- 
ed from the Meridian towards the Weſt fide of the Horizon , 
the Hour-Index points at, is (without more ado)the Hour of the 
Star. ' 


PROB., XLIV. 


How you may learn to know all the Stars in Heaven, by 
{be Celeſtial Globe. | 


R Ectifie the Globe , Quadrant, Hour-Index, and Horizon,as 
by Prob.2.Thenturnabout the Globe, till the 1»dex of the 

Hour-Circle point atthe Hour of the Night on the\ Howr-circle. 
Thenifevery Star on theGlobe had a Hole in the midſt;and your 
Eye were placed inthe Center of the Globe;you mightby keep- 
ing your Eye inthe Center, and looking through the Hole of 
any Star on the Globe ſee its Match in Heaven : that is, the 
ſame Star in- Heaven which that Star on the Globe repreſents : 
For from -the Center of the Globe there proceeds a out 
| ne 
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Line through the Sraron the Globe, eventothe ſame Star in 
Heaven. Therefore thoſe Stars thatarein the Zenith in Heaven, 
will then be onthe Zenith onthe Globe;thoſe that are inthe Ea## 
in Heaven, will be in the Ea} on the Globe; thoſe in the Wef# 
in Heaven, in the WefF on the Globe ; and thoſe Stars that 
are in any Altitude in Heaven, will atthe ſame Time have the 
ſame Alttude on the Globe ; So that if you ſee any Star in 
Heaven whoſe name youdeſire to know,you need but Obſerve 
its Azimuth and Altitude, and in the ſame Azimuth and Alt 
tude on the Globe,you may find the ſame Star : and ifit bean 
Eminent Star,you. will find its Name adjoyned to it, 


Example. 


December 10.at Half an Hour paſt 9a Clock at Night, here at 
London,l fee two Bright Stars at a pretty Diſtance one from a- 
notherin the Seuth;I deſire to know the Names ofthem: There- 
fore having the Globe Reftified tothe Latitude of Londen , and 
the Quadrant of Altitude {crewed to the Zenith, the Hour-Index 
alſo Recified,and the Horizon polited Horizontally,as by Prob. 
2.1 Obſervethe Alritude of thole Stars in Heawen(ceither with'a 
Quadrant, Sree, Cn ff. or the Globe it {elf,as hath been 
ſhewed Prob. 1 3,16. )to be, the one 78 Degrees, the ather 4.2 
Degrees above the Horizon. Thereforehaving their 4lritudes , 
I count the ſame Number of Degrees as for the Firſt 78 upon 
the Quadrant of Altitude upwards,and turn it into the Seuth,un- 
der the Meridian and {ee what Star is under 78 Degrees, for 
that isthe ſame Srar on the Globe which Iſaw in Heawen. Now 
at the firſt, Examination of the Globe you may ſee that: that 
Star 4s placed in the Eye of that 4ſeri/mre which is called Ca- 
pur Meduſe,and indeed,that being the.only. Star of Note inthat 
Conſtellation,bears the Name of the whole Conſtellation. 'The o- 
ther Stars about it you may eafily know by their Situation.: 
As ſeeing two Little Stars to the Weſtwards of that Star in Hea- 
wven,you may ſee on the Globe that the Hithermoft is in the 
other Eyeof Caput Medu{e, and the Furthermoſt in the Har 
or Snakes of the ſame Aſteri/ſ-me. Looking alittle to the Soutb- 
wards Of thoſe Stars in Heaven , you may ſee two-other Small 
Stars alittle below thoſe in the Eyes ; Therefore to know thoſe 
alſo,you may look on the. Globe,, and ſee that there is ans. an ; 
Nee: 


. 
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like manner forthe Second Star inthe Meridian,which is 

D above the Horizon: If you move the Quadrant of 
Altitude(as before)to the South or Meridien, and count 42*De- 
grees upon the ®uadrant of Altitude,you will find a Srar of the 

Fond -Atoynliads in the Mouth of the Whale : Therefore you 
may lay that Star in Heaven is in the Mouth of the Whale: and 
becauſe cloſe to it on the Globe is written Menkar; Therefore 
you may know the Name of that Srar in' Heaven is Menkar. 

In the Sourh Eaft and by South 56 Degrees above the Hor:- 
20n,] ſee a very Bright Star in Heaven, therefore I bring the 
Quadrant of Altitude to the South EaFt and by South point in 
the Horizon,and find under 56 Degrees of the Quadrant of Al- 
 fitude a Great Star , to which is ſet the Name Oculas T aur; ; 
Therefore I ſay the Name of that Bright Star in Heaven is 
Ociulas T auri. 

Inthe'South Eaft in Heaven you may ſee three Bright Stars 
lyediredty in aſtraightLine from one another,theMiddlemoft 
whereofis 2 5 Degrees or thereabouts above the Horizon,there- 
fore bring the Quadrant of Altitude to the South Eaſt point of 
the Horizon,and about 25 Degrees above the Horizon you will 
ſee the ſame Great Stars on the Globe,in the Girdle of Orion : 
Therefore thoſe Stars are called Or:ons Girdle. 

At the ſame Time South-Eaft andby Eaft you have about 10 
Degrees above the Horizon the Brighteſt Star in Heaven,called 
Sirizs in the Mouth of the Great Dog; Canicula a Bright Star iri 
the Zirtle Dog,Eaſt and by South; about 25 Degrees above the 
Horizon : Cor Leons juft Riſing Eaſt North Eaſt : you have al- 
ſo at the ſame Time on the Eaft ſide the Horizonghe Twins , 
Axnriga,the Great Bear; and divers other Stars , Eminent both 
for their Splendor and Magnitude. 

In the Feft hide the Horizon you have South Weſt and by Weſt 
about 4 Degrees above the Horizon ,a Bright Star in the Right 
Leg of Aquarins: and all along to the Southwards in Cetms the 
Whale,you have other Eminent Bright Stars: More upwards 
coward the Zenith you have a Bright Star in the Line of the 
two Fiſhes : Higher yet, you have the Firft Star in Y, an Emi- 
nent Srar,Becauſe the firit in all Catalogues that we have cog- 
nizance of ; and therefore robably in the Equinoial Colure 

when the Far: were firſt reddboed into Confteltations: yet more 
near 


Th > another Srar in the Cheek of Caput Meduſ. 
AL 
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near the. Zenith you have a Bright <7ey in the Left Leg of An- 
dromeda: From thence towards the North, you find other very 
EminentBright Srars inCaſſopea,Cephens, Urſa minor,in the Tail 
whereof is the Pole Srar; and Draco, Hercules, where you turn 
back to Lyra, Cygnus, Pegaſaey, the Dolphin,&c.all which,orany 
other,you may eahly know by their Alrirude above the Hors 
Zon, and the Point of the Ccmpaſs they Bear upon. 

Thus knowing ſome of the moſtEminent Fixed Srars,you may 
by the Figure of theReſt come to the knowledee of chem alſo. 
For Example; Looking towards the North North Eaſt in Heaven, 

ou mey ſee Seven Bright Stars conſtituted as in this Figure. 
Therefore looking towards the ſame Quarter # 
on the Globe, you may ( withouttaking their 
Altitude ) ſee the ſame Sears lying in the 


fame Figure in the Hinder parts of the *+ 
Great Bear ; from whence you may  con- Þ®F +, *- 
clude that thoſe Stars in Heaven are ſituate 
in the Hinder parts of the Great Bear. Theſe * 


7 Stars are by us called Charles by Wain. 

Yet nevertheleſs you may ſee ſome Stars of Note in Heaven 
which you ſhall not find on the Globe, and thoſe in or near a- 
| boutthe Ecliprick: They are called Plazers,andcannotbe placed 
on the Globeuinlels it be for a protiogyr Time,with Black lead, 
or ſome ſuch thing,that may be rubbed out again:Becauſe the 
having a continual Maotion,always alter their Places. Of choſe 
there are five in number,beſides the Sun and Afoon,which are 
alſo Planets, though they ſhew not like Stars. Theſe five ate 
 calledSatars, F upiter, Mars,V ens, Mercury, yet Mercury is very 

rarely ſeen: Becauſe he never Rifing above an Hour before the 

$un,or Setting above an Hour after,forthe moſt part hathhis 
Light {> over-Ipread with the dazelling Beams of the Glitter- 
ing Swn,that ſometimes when he is ſeenghe ſeems rather to be 
a Mote inthe Su»s Beams,thana Body endowed with ſo much 
Brightneſs as Stars and Planets ſeem to be. | 
chereare divers Ways(by fome of which)you may at 

all Times know thoſe Players from the Fixed Stars : -as firſt, 
Theirnot Twinkling,for therein they differ from Fixed Stars; 
becauſe they moſt commonly da Twinkle,burt Planers never ; 
unle{sit be Mars; and yethe T'winkles but very ſeldom neither. 

Secondly, They appear of a conſiderable Magnitude + 

ome- 
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| ſometimes AppearsGreater by farthanaSrar of the Firſt =: and 
&[- 


tude;and $ many Times Bigger than He. T hey are both Gl; 

ing Stars,of a Bright Silver coulour, but g moſt Radiant,eſpeci- 
ally when ſhe is in Her Perigeon. 4 appears like a Star of the Se- 
cond Magnitude;and is of a Coppersſb coulour.h ſhews like a Star 
of the Third Magnitude,and isof a Leadon coulonr; and he (of 
all others) is moſt difficult to be known froma Fixed Star,part- 
ly becauſe of his Minoricy,and partly becauſe of the ſlowneſs 
of his Motion. & is very ſeldom ſeen (as aforeſaid) unleſs it be 
in a Morning when he Riſes before the Sun,or in an Evening 
when he Sets after the Sus: He is of a pale whitiſh coulour , 
like Quickſilver, and appears like a Star of the Third Magni- 
tude : He may be known by the Company he keeps,for he is 


- never above 29 Degrees Diſtant from the Sun. 


Thirdly,che Planets may be known from the Fixed Stars by 
their Azimuths and Altitudes Obſerved(as hath beentaught be- 
fore) for if when you have Taken the Azimath and Altitude of 
the Star in Heaven you doubt to be a Planet,and you find not 
on the Globein the ſame Azimuthand Altitude a Star appearing 
to be of the fame Magnitade that that in Heewen appears to be, 
you may conclude that thatin Heawen is a Planet.Y et notwith- 
ſtanding it may happen that a Planet may be.in the ſame De- 
greeof Longitude and Latitude inthe Zodiack that fomeEminent 
Fixed Star 1s in,as in the Degree and Minute of Longitude and 
Latitudethat Cor Leonz,or the Bulls Eye,or Scorpions Heart is in, 
and ſo may Eclipſe that Srar,by being placed between us and it; 
But that happens very ſeldom & rarely;butifyou doubt it, you 
may apply your ſelfto ſome other of the precedent and ſubſe- 
quent Rules here ſet down for knowingPlaners from fixed Stars. 

The Fourth way is by Shifting their Places ; for the' Planets 
havinga continual Motion,do continually Altertheir Places,as 
s Moves aboutHalf aDegree'in a Day:2 about aWhole Degree; 
but Y and h Move very ſlowly; y not Movingabove 5 Minutes, 
and h ſeldom above 2 Minutes.Yet by their Motionsalone the 
Planets may beknown to be Plavetaifyon willpreciſelyObſerve 
their Niſtance from any known Fixed Srar inorneatthe Eclip- 
rick:as,On this Night and the next Night atter,obſerve whether 
they retaintheſame Diſtancethey had theNightbefore;which 
if they do,thenare theyFixed Srars; butif they donot;then are 
they Planets: yetthis Cautionisto be given you inthisRule alſo, 
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That the Planets ſometime, are ſaid to be Stationary, as not 
altering a Minute in Place Forwards or Backwards in 6 or 7 
Daies together. Therefore,if you fnd cauſe to doubt whether 
your Star be a Planet, or a Fixed Star, you may tor the Help 
_ of your Underſtanding confer with ſome of the former Rules, 
unleſs you are willing to wait 8 or 9 days longer, and fo by 
Obſervation of its Motion reſolve your ſelf Or, 

Fifthly, you may apply your ſeit to an Ephemeris for that 
year, and ſee if on that Day you find any Planer in the' De- 
gree and Minute of the Zodzack you ſee that Star you queſtion 
in Heaven, and if there be no Planet in that Degree of the 
Zodiack, you may conclude it is no Flaner, but a Fixed Star. 


PROB, XLYV. 


How to hang theTerre(lrial Globe, z» ſuch .2 Poſition, 
that by the Sans Shinzng upon it you may (with great 
delight) at once behold the Demonſtration of many 
Principles in Aſtronomy and Georaphy. | 


Ake the Terreſtrial Ball out.of the Hov;z20r, and faſten a 
Thred on the Brazen Merian to the Degree of the La- - g 
titude of your Place; by this Thred Hang theGyobe in a place B 
. -where the Suns Beams may have a free AcceÞ to it; Then .Y 
dire& the Poles of rhe Glcbe to their proper Poles in Heavens, 
the North Pole to the North, and the South Pole to the South-; ; / 
and with-a Thred faſtned to either Pole, brace the . Globe ſo, | 
that it do not turn from its Poſition : Then bring your Ha- 
bitation tothe Meredian,lo ſhall your Terreſtrial Globe be Rec- 
tiked to correſpondin all Reſpects with the Earth.it ſel even 
as in Prob. 4.4. the Celeſtial Glcke doth ; the Poles of the Globe 
to the Poles of the World, the Meridian of the Glebe to the Me- 
ridian of the World ; and the ſeveral Regions on the Globe 
made- correſpondent to the ſame Regions on the Earth: So 
that with great delight you may behold,  _ 
; 1. How the counterfeit. Ear:h (like the true-one) will have 
one Hemi[phereSun-ſhine Light,and the other Shadowed,and as 
it were Dark.By the Lightned Hemiſphere you may fee that.itis 
Day in all Placesthat are Situate underit; for on them theSun 
doth'Shine;and that it isNight at COTS in ——— 
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that are Situate inthe Shadowed Hemiſphere ; for on them the 
Sun doth not Shine; and therefore they remain in Darkneſs. 

2. If in the middle of the Enlightned Hemiſphere you let a 
Spherick Gnomon Perpendicularly,it will projet no Shadow,but 

ews that the Sun is juſtin the Zenith of that Place; that is di- 
realy over the Headsof the Inhabitants of that Place: and the 
point that the Spherick Gnomon ſtands on, being removed to 
the Meridian ſhews the Declinaticn of the Sun on the Meridian 


tor that Day. 


2. If you draw a Meridian Line from one Poletothe other ; 
in all places under that Line, it is Noon: inthoſe Places Si- 
tnate to the Weſt it is Morning, for with them the Swnis _ | 
And in thoſe Places Situate to the Eaſt it is Evening ; tor 
with them the Sun 1s Weſt. 

4. Note the Degree of the Equator where the Enlightned 
Hemiſphere is parted from the Shadowed ; for the Number of 

Degrees of the Equator intercepted between that Degree and 
the Meridianof any Place converted into Hours (by account- 
ing for every 15 Degrees 1 Hour) ſhews, if the Sun be E/f- 


-wards of that Place,howlong it will beere the Sun Riſes, Sets, 


or comesto the Meridian of that Place, or if the Sun be Weſ- 
ward of that Place, how long it is ſince the Sun Roſe or Ser, 
or wasat the Meridian of that Place. - 

5. TheInhabitants of all Places between theEnlighted. and 
Shadowed Hemiſphere, behold the Sun inthe Horizon : Thoſe 
Weftwards of the Meridian Semi-circle drawn _—_ the 
middle of the Enlightned Hemiſphere behold the Sun Riling : 
Thoſe is the Ea#, ice it Setting. | 

6. So many Degrees as the San reaches beyond either the 
North or South Pole, ſo many Degrees is the Declinationof the 
Sun, either Northwards or Southwards : and inall thoſe Places 
comprehended in a Circle deſcribed at the Termination of 
the Sunſhine, about that Pole, it is always Day, till the Sun De- 
creaſe in Declination:for the Sun goes not Below their Horizon, 
as you may ſee by turning the Glabe about upon its Axis, and 
in. the: oppoſite Pole, at the ſame Diſtance, the Swn-ſhive not 
zxeaching thither,it will be always Night,till the Sa» Decreaſe 
in Declination : becauſe the Sun Riſes not above their Horizon. 

7-It you lettheG/obe Hang Rteddy, you may ſee on the Eaſt | 
fide of the: Globe, ur what Places it grows Night; andon'the 
; "VL. | Weſt 
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Weſt ſide the Globe, how by little and littlethe Sx encroaches 
upon it; and therefore makes it Day. 
| 8. If you-makeof mo or Parchmenta narrow Girdle,to 
begirt the Globe juſt in the Equino#ial, and divide it into 2.4, E- 
qual parts, to repreſent the 24, Hours of Day and Night, ane 
mark it in order with L,ILIIL,&c.to XILand then beginagain 
with LIL,III,&c. to the other XII. you may by placing-oneof 
the XILupon the Equine&:al under the Meridian of your place, 
have a continual Sun-djal of it,and the Hour of the Day giver: 
on it at onceintwo Places; one by the parting the Enlightned 
Hemiſphere from the Shadowed on the EaFers ſide, the other 
by parting the Enlightned Hemiſphere from the Shadowed on 
the Weſtern ſide the Globe. Much more might be ſaid on this 
Probleme: But the Ingenious Artiſt may of Himſelf find out 
diverſities of Speculations : therefore I torbear. 


PROB. XLVI. 


To know by the Terreſtrial Globe in the Zenith of what 
Place of the Earth the Sun «, 


Tus may be peformed by the former Probleme in the Day 
Time, if the Su» Shines; but not elſe. But to find it at all 


ridian, and the Index of the Howr-circle to 12 ; Then turn the 
the Globe Eaſtwards, it After Noon, or Weftwards, if Before 
Noon, till the Index of the Hour-circle pals by fo many Hours 
from 1 2 as your Time given is, either Beforeor After Noon : 
{o ſhall the Sun» be in the Zenith of that Place where the Me - 
ridian interſects the Parallel of the Suns Declination for that Day. 


Example, 


May ro.at ThreeQuarters of an Hour paſt 4.a Clock A fter- 
noon, I would know in what Place of the Earth the Sun is in 
the Zenith, My Habitation is Zondoz. T hzrefore I bring Lon- 
don to the Meridian, and the Index of the Hour-circleto x 2.and 


Index-pailes through 4 Hours and 3 Quarters, or (whichis all 
one) till 70 Degrees 15 Minutes of _ Equator pals through 
| 2 


'the 


 Times,dothus: Bring the Place for your Habitation to the 2de- 


becauſe it is After-noon, I turn the Globe Eaftward;, tillthe 
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the Mcridian. Thea I fd bY P.0Db: F the Suns Declination ;S : 
2oDegrees 5 M nutcs, whi-hThnd upon the Meridian, and in 
that Place juſt- under char Degre2/aad Minute on the G/obe,the 
Sun is in the Zenith: which in this Example 1s inthe Nert- 
Eaſt Cape Or Hiſpanicla. 
Having thus found in what Place of the Earth the Sun isin 
the Zenith : Bring that Place cothe Meridian, and Elevare its 
re{pective Pole according tots reſpe&ive Elevation; (o ſhall all 
Plac?s cut by the H:r:4cn have the Sun in their Horizon: Thoſe 
to the Eaſtwards ſha | have the S#» Serring; thoſe to the We/#- 
wards ſhall have it Rilingintheir Horizon : thoſe at the inter- 
{e&ion of the Meridian and Horizon under the Elevated. Pole, 
have the Sun in their Hirizon at Lowelſt,but Riſing; thoſe ar 
the interſection of the Meridian and Horizon under the De- 
prefled Pole, have the Sun in their Horizon at Higheſt,zur Ser- 
ting. Thus in thoſe Countries that are above the Horizon it is 
Day Light, and in thoſe but 18 Degrees below the-Heorizcn it 
is Twilight: But in thoſe Countries further below the Hcrizon 
it is at that- Time Dark Night : And thoſe Countries wichin 
the Parallel of the ſame number of Degrees from theElevated 
Pole that the Suns Declination 15 from the Equinoitial, have the 
Sunalways Above the Horiz:n,till the Sur have lels reſpettive 
Declination than the Elevated Pole;and thoſe within the {ame 
Parallel of the Depreſſed Pole havethe Sunalways Below their 
Horizoh, till the Sur inclines more towards the Depreſſed 
Pole; As you may ſee by turning about the Glebe ; for in this 
poſition,that portion of the Glube intercepred between the E- 
levated Pole and the Parallel Circle of 20 Degrees 5 Minutes 
from the Pole, doth not Deſcend below the Hcrizon : neither 
doth that portion of the. Globe intercepted berween the De- 
prelied Pele and the Parallel Circle within 20 Degrees 5 Mi- 
nutes of that Pole Aſcend above the Horizon. 


PR OB. XLVII, 


To find in what different Places of the Earth the Sun 
hath the ſame Altitude at the ſame Time. 


E Ind by the former Probleme in what Place of the Earth 
the Sur is in the Zenith, and bring that P.ace on the 
Ng. : | Glebe 
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Glebe to the Zenith,and on the Meridian (there) ſcrew the Qua- 
drant of Altitude, and turn itabout the Hurizon, deſcribin 
Degrezs of Aimicantars thereby, as by Prob.23. and all thote 
Countries in any Almicantar on the Globe, ſhall have the Sun 
Elevated the ſame number of Degrees above their Horizon. 
Thus thoſe Countries in the tenth Almicantar ſhall have the 
SunElevated toDegre2sAbove their Hcrizon; thoſe in the-2cth 
Almicantar ſhall have the S#n Elevated zo Degrees Above 
their. Horizon ; thoſe in the 3oth,3o Degrees, &c. So that you 
may ſee, when the Sup is in the Zenith of any Place, Ailthe 
Countries or Cities in o1e and the ſame A4lmicantar have the 
Sun in one Hzight at the ſame Tine Above their Horizon But 
to findin what Ditferent Places the Sax hatch che ſame Huight 
at the ſame Time, as well Before cr Atrer Noon, as at Full 
Noon; and that in Countriesthat have Greater Latitude than 
the Suns treatelt Declination (and therefore cannot have the 
Sun in their Zenith) requires another Operation. 

Therefore, Elevate its reſpective Pole according toyourre- 
ſpective Latitude, and let the Degree of the Brazen Meridian 
which is in the Zenith repreſent your Hahjtation, and the De- 
gree of the Ecliprick the Sunis in repreſent the' Sun: Then bring 
the Sun to the Meridian, and the Index of the Hiur-Circle to 12, 
and turn the Globe Eaſt wards, if Bzfore Noon, or Weſtward:, 
it After Nocn, till the Index point to the Hour of the Day ; 
Then placz the lower end of the Zuadrant of Altitude to the 
Ez/t point of the Herizon,and move the upper end (by ſliding 
the Nut overthe Mcridian)till rhe edge of the Qzadrant touch 


the place of the Sun: 'Then ſee at what Degree of the Meri- 
dian the npper end of the Quadrant of Altitudetouches the Me - 


r1idian,and SuMtradt that Number of Degrees from the Latitude 


of your Place, and countthe Number of Remaining-Degrees.. 


on the Aeridian, on the contrary {ide the Degrez of the Me- 
ridian,where the upper end of theQuadrant of Altitude touches 


the Meridian , and where thar Number of Degreves ends , 


on the Meridian, in that Latitude and your Habications Longi- 
tude, hath the Sun the-ſame Hzighe at the fame Time. 


Ex imple, 
May 10. at 53 Minutes paſt 8 a Clozk in the Morning, T 
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would know in what Place the Sun ſhall have the ſame Altirnde 
>. it ſhall have at London. Londons Latitude found by Prob. r. is 
2, 51 1 Degrees Northwards: And becauſe the Elevation of the 
2 Pole is equal to the Latitude of the Place (as was ſhewed Prob. 
15.) ThereforeI Elevatethe North Pole 5 1 , Degrees, fo ſhall 
51: Degrees on the Meridian be in the Zenith: This 51, De- 
rees on the Meridian repreſents London. The Suns place found 
bh Prob. 3:is 8 29, Therefore I bring & 29 to the Meridian, + 
and the Honr-Index.to 12 on the Hour-circle: Then I turn the 
Globe Eaſtwards (becauſe it is BeforeNoon) till the Index point 
at 8 Hours 53 Minutes in the Heur-cirele,and place the lower 
end of the Quadrent of Altitude to the EaFt point in the Hori 
20n, and ſlide the upper endeither North or Southwards on the 
Meridian till the graduated edge cut the Degree of the Eclip- 
ztickthe Sun is in: Then Iexamine on the Meridian what Degree 
the upper end of the Quandrant of Altitude touches; which in 
this example I find is 25 Degrees; Theretore I ſubtract 28 
from 51; LondonsLatitude,and thereremains 2 3;. Then count- 
ing onthe Meridian 2.3; Degrees backwards, from-the point 
where the Quadram, of Altitude touched the Meridian, I come b 
to 4 Degrees on the Meridian, Northwards. Therefore l ſay,In 
the North Latitude of 4 Degrees, and in the Longitude of Lon- 
don (which isabout C. Apolonia on the Coalt of Guinea) the Swn 
- May 1o. at53 Min.paſt 8 a Clock in the Morning hath the 
ſame Altitude above the Horizon it hath here at London. 

The Quadrant of Altitudethus applied tothe Eaſt point of the 
Horizon makes Right Angles with all points on the Meridian, 
even as all the Meridians proceeding trom the Pole do with the 
Equator:Becauſe the Eaſt point of the Horizon is here made the 
Center or Pole of the Plain of the Meridian: therefore the 
Quadrant being applyed both to the Xaf# point and the Srns | 
place, projects a Line to interſe&the Meridian in the Middle 
point between the Latitude of your Habitacion and the Lat:- 
zude of that Place inwhichthe Sun ſhall have the fame Altitude 
it hathat your Habitationat the ſame Time. Thasit fallsout 
that thoſe that inhabit 5 Deg. to the Norrbwards of this inter- 
ſ{e&ion,have theSwnthe ſameHeight that they have that Inha- 
bit 5 Deg.to the Southwards of it: and thoſe r0,20,30 Deg. 
more or Foe to the Northwards, have the Sur in the ſame 


Height that they have that are 10,2.0,30. Deg. more orleks, 
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to the Southwards : So that this Prob. my be done yeteaſfier 
with your Compaſſes, thus ; The Globe and Howr-Index Rectifi- 
ed: Turn about the Globe till the Howr-Index point to the Hour 
ofthe Day : Then pitch one Foot of your Compaſſes in the 
Suns Place, and extend the other to the Degreeof Latitudeon 
the Meridian,which in this Example 1s 5 1, Degrees North;then 
keeping the firſt Foot of your Cone on the Degree of the 
S#n,turn about the other Foot tothe Meridian, and it will fall 
upon 4, as before. 

By this Probleme you may take notice how groſly they err 
that think they can find the Heightof the Poleat any Hourof 
the Day,by the Suns Height:Becauſethey do not conſider that 
it is impoffible to find the Hour of the Day, unleſs they firit 
know the Height of the Pole. 


| | PROB. XLVIII, | 
To find the Length of the Longeſt and Shorteſt Artif, 
cial Day or Night. 


Tz Artificial Day is that ſpace of Time which the Su 
is above the Horizon of any Place : and the Artificial 
Night is that ſpace of Time which the Su» is under the Hort- 
zon of any -Place. They are Meaſured inthe Howr-circle, by 
ren he Length 
Thereisa antand unequaldiſproportion in the 
of theſe Days and Nights ; which » cauſed both-by the Al- 
teration- of the Suns: Declmation, and the difference of the 
Poles Elevation. | | 
Thoſe that Inhabit on the North ſide the Equator have their 
Longeſt Day when the Sx» enters Cancer;and thoſe that Inha- 
bit on the Sowh ſide: the Eqnaterghavetheir Longeſt Dayw 
the Sun enttes Copricern. But to know how Long the 
Day is inany North or Seurb Elevation, Railethe Northar Soutb 
Pole according tothe Elevation of the Place, and, bring Cancer 
for North Elevation, or Capricorn for South Eleyationto the 
Meridian,and the Index.of the Hour-circlt to:1'2. Theitt tarn:the 
Globe about till Cancer for North,or , Capricorn for South Elevas 
tion come to the Weft ſide the* Horizon, and the number of 
Hours and Minates pointed at on the Hour-ctrele'doublet, is 
the number of Hours and Minutes ofthe Longet Day: = 
'The. —_ of the Night to.that Day 3s found by Subr 
trating the Length of the Day from 2.4, tor the Remainder 
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is the length of che Night. HERS 

* "Che Shorteſt Day in that Latitude is the Length of the 


Shorteſt Night, found as before. And the Longeſt Night is of 
the fame Length with the Longelt Day. 
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Example. 


EF would* know the Length of the Longeſt Day at London. 
Therefore I Elevate the North Pole 51 4 Degrees, and bring 
Sto the Meridian, and the Index 'of the ' Hour-Circle to 12. 
"Then I turn'S to the Weſtern ſide the Horizon, and find the 
'Tndex poittat 8 Hours 18 Minutes, -which being Doubled, 
makes 16 Hours 36 Minutes, for the Length of 'the Longeſt 
Day here at London. 


PROB. XLIK. 


To find how much the Pole 1s. Raiſed on: Depreſſed, 
whenrethe Longeſi Day is an Hour Longer,or Shorter 
than it is 1nyour Hatitation. FEY 


> ERifie:the- Globe to the Latitudeof your Place; and make 
a Prickat that point of the Troprickwhich is atthe Meri- 
dian;T mean at the Troprick of Cancerif your Habitation be on 
the North 1ide the Equator;-or if your Habitation'be on the 
Seuth'fide the Equator: And if yoru would know where theLong- 
eft Day is juſt an-Hour Longer than it isat your Habitation, 
in; turn the Glebeto the Weſtard till 73 Degrees of the Equator paſs 
F through the Meridian, and make there another Prick on the 
N -Troprick: then turn about the Globe till the Firſt Prick come to 
the" Horizon, and\move the: Meridian through'theNotches of 
the Horizon till the SecondPrick onthe Troprick come to the 
Horizon;lo ſhallithe Arch of the Meridian contained between 
theElevation of your Place,-and the Degree of the Meridian F: 
at the Horizon , be the number of Degrees that the Pole is E- | 
levated Higher than itis in'your Latituder 
me 20s bon Examples, 


A, L would know is what LatitudetheLongeſt Day 15 an Hour 
Longer thatr'it;is at Londor.Therefore IReitie/ the Globe to + 
53-Deg: and where the Meredian cuts the Troprickof S I _ 1 | 

Amo ods ot 1 ve on: -{\: a Prick* 6 
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a Prick; then I note what Degree of the 'Equator is at the 
Meridian, and:icom that Degree on-the Equator count 7! De- 
grees tothe Eaftwards, and bring thoſe 7 ! Degrees tothe Me- 
r:diaw alſo, andagain; where the Meridian cuts the Tropick of 
S I make another Prick,foſhall 7 } Degrees of the Tropich be 
contained benween' hoſe two Pricks: Then I turn the Globe a- 
bout till the Firſt Prick comesto the Horizon,and(with a Quill 
thruſt between the Acridian*and the Ball)I faſten the Glebe 
in.this poſition: Afterwards I move the-. Meridian throughithe 
Notchesgk,the Howrizon,till the Second: Prick. Riſes up to- the 
Horizawyand then I find 56 + Degreesof the Meridian cut by 
the-Saperficies.of thecr120n: Therefore I fay,in the Latitude 
of 36; Degre \ the Longeſt Day is.an Hour Longer than it 
4s here at; London. -- 50195 


£ 


- Butif you. would, know. in; what {Z.ariride: the Days are. an 
Hour Shorter, you Tru mals ;Your:2econd Prick 7; Degrees 
tothe Feſtwards of, the Firit,and after you have brought the 
Firſt Prickcoths Herizgn; you mult es the Pole tillithe 

econd Prick -Deſcends to the! Horizon: to' ſhall the Degree 
of.che;Meridian at.the. Horizen ſhawin wharBElevation of 'the 

Pule the Days thallbean Hopmhoment, off 02 + 1s on 
| - By this Problems may be foundehe Alteration of C/awares: 
for (aswas ſaid jgithe Detinitienof Clymares, Book 1: fel;2:8.) 
Climates Alterracgording tothe-Half-Hounlyincreafing of the 
Longeſt Day: therefore the Laritudeof 56; Degrees (having 
its Days. increaſedgn whole Hour):ig from the Laritude 
Mee ba thace. of ora Clontetra $1430 JO Ya01 , 
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Sins place to the Eaſt ſide. the-Horjz.0n,amd note 
A of ack WAY it 1s:then $A one of; 


Ne: eggs ofthe! fa 
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| wollng 36d Snatad od $0 lor 
Jace giveng ofind bat Alter 24ivn of Declis 
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Lenethen till * Degrees of the Equator paſs through 
xs fr cy nt? whore the Herizon interie&sthe ſame Colure, 
make. another Prick 48 \the Celnre:afterwardsbring the Colwre 
to the-. Meridian 4  and,count. the number of Degrees be- 
*ween the two Pricks;for fomany Degrees muſt the Su”s 
Declination Alter to Lengthen or Shorten the day and Hour. 


Example. 


- The Sus place.s x 10. would know how much he muft 
alter: h is Declmmation before the Day is an Hour Logger here ac 
London Therefore I Redtifie the Globe to the Lariadeof Lond. 
and bring 10:0 the Ef fidethe Hori find itagainft 
2.4.4 Degrees-from the Eft point:Fhereforel bringone ofthe 
Colures to this 24.% Degrees, and cloſe by the edge ofthe Horizon 
E make a Prick with black Tkead,in the Colurerthen Keeping the 
Globe in this poſition; took 'whar Deg. of the Equaroy is then 
at the Meridiangand find 2 50. 1 5.and becauſe the Days Lengch- 
en;I turn the Globe Eaſftwird:s till 7 4 Degrees from the afore- 
faid 25025. paſs throuph-cthe Meridian:then keeping the'Glebe 
in this pofition;/Þ\make atiother Prick in the Colnre,and bri 
ing this Colre to the MeridaangT find a little morethan 5 Deg. 
of the Meridian containetl between the two Pricks:therefore I 
ſxy;when the Suz irs} 10 Depreeshe muſt glter his Deolinu- 
ziow alirele morethan5 Degtees to make the Day at Hout 
Lon r, G " OF-10 \ / y . | $30 

vant to.know!in what nimber of = hefhall alter this 
Declination,you muſt fiadthe Declination of the two 'Pricks on 
the Colure,as you found the Suns Declipation by Prob.5.and the 
Arch of the Ecliptick that paſſes through the Meridien while 
the'Ghbe is tutned from-the Firſt Pricks Detlination' to the 
Second Pricks Declinationis the number of the ied De- 

that: the Sur isto-pals-while healersthis 200; 
the Deg. of the Eclptick then at the Meridian is (with reſpeRt 


_ _ rter of the. Year). the Place the Sus ſhall have 
4ts 

-* 'Phas 

he 


Mi 


mation ſhall be altered fo tnuch as to make. the 


ns Lhe Bega £2 a 

os having the Sun; firlt Place givenand its Second Place 

St by finding th tre Plths on) Plain of 
£ allo find che mami of Days. corn 

tvech them,as you ate tanght by the 


ended be- 
- - * : 
This 


outth 


Fon Icronentar Geoftaieat Phobiemes, 


ESS wrought for - x mes which of the 
ar, Wil ſhew ulgar Rule makes 
Gs Þ yo ry an Hour #1 every 

Fiſtoen Days: =T hning of gs deb 
keep 9m ſu 


PROB, Lt. 


Of the difference of Civil axd Natural Dd pans 
m—_ Equation of Civil Days. Dor 2 hp 
. bt Jonund. by he Globe. 


He Civil Day is that Pace of, T of. Time containing juſt 24. 
Hours,reckoned frort $a "Clock on one _ tO1t a 


... Clock the next Day;in which hoegr of Fine in 
makes upon-the Poles'of the World a Di Hy pO 
Nataral Dayisthatſpace of Time w} Motors Swempveth bhoe 

the Meridian df any Platttothe ſame 6 Ar yaa | 

D are zt one Time ofthe” Yer! Longer than at an at ang 


at all-cimes rithanthe Civil Da i. þ here To 
diropancy LA dan forne OVag i5s,made —_ 


fold Cauie. For Firft;The Swns Apparent Motian:is different 
from his crue jon;He being much Slowex in his Apogewm 
than he is in his\Peigrum:For when the Su h is in his Apogeum 
hedeagce Moves 58 ulres from. {4 to.Egfin Grunt Day, 
but whenthe i #h'his'P 'he Moves above 6:x 

in a Civil Payrand therefore increaſes —_— Aſcenfles.more 
in equal Time. 

The Second-Cauſe « the diffz Ferengeaf Righ Aſcenſion an- 
ſwerable to equal monone the Feta _ Re S and ww 
differences of Rzgit A fonvare fo reatgr thay about), 
and &:for about Y-at) Rok Jo of 10 Deg. Yam 
burg Degrees 11 Minurtes;but about S and WtheF;gbc A /cep+ 


f will be ound t be 19, D Ar 
fien0l ek pf 0 be 19, veer 


wane 7 diag 5 Id YO Globes Gras 
-nde. megdifhtopartsnear cao 
Ate or woulFeng uirethe. a 
enoilingls Days ; . Therefore It will be requiſte tot 
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Places of. the Surfor:the £ 
you wowld, comparczand-& | 
to- each Blace: inthe Eglptick;and allo the I 2s c 
Aſcenſionsantwerable tot theiSuns Motion in'each-number of 

| Days: Then.compare the Differences of Righr Aſcenſions toge- 

- ther;and by, SubtraGing theeffer from the Greater,you will 
have the number of Degiees 2O Minutes of the Equator that 
have paſſed throu ian 


ber of Days together; ihe o. Therefore find by Prob.3.che 


inning andending of thoſe: ay's 
avlc 


the _ -Alctn ſion at 
o'the os Gear bt 


h the Meri 7e in onenumber Day 
ns pncbe ccbet ſence of"D Faſt Degrees of. the E 
quator converted"into 77oddeis/ the tufnber of Minutes thatthe 
one number of Days is Longer thantheothernumber of Days. 
LRRIGS 2% . 3380 ”— oH*T" 
þ © 13D} bs | | | 21205H 
©: £1 C308 L &#{.U 0) AF anos > WF. ; _ a ad 
»Twomd know what, difference of Time theres - inithe 
Length of the firlt '25-Days of December,and the-firſt 20 Days 
of March. Eg by 00 - the Suvs Cn Socs 
? 19. 45.at rhe end of 25 Days,viz.on the! LDay his Place 
me 40.11. The Sw; place Merck 1+43S.X, 2 15:46,ft theo 
Frys end; viz. Marth.: 1. higPlace is V.&I3 2 1onngs: 
CHAO | > 2-19-45 ):- { 258.10. 
1 find 'by Prob.26.the, R;ghr J.wio.110 4) 22.25. .: 
' Afc enſian anfwerableto | x 214.6 fo 4 F200. © 
EO 44 2&0 1003 $67 AM 3: ovelt © gupdoi 
and the'Diffetence of Right ; A[cenſions containedbetween the 
firſt Day'in each Month, and the 23 of the ſame. Month 5 by 
SubtraQting the Lefſer from the Greater is,for +: 1" Irzp” * 
"by bup > 7171, v1 & 353 P4009 217! 
S "7h And for + 1159 4943 ©) #7 (03 ENTE 
22.13- | -f 0 m0 een di7- 40-16 
But note, becauſe the Yernal Colure 


* 


uſe (where the Dzgrees-of 
Right Aeafos begin and end their account)is incercapted in 
the Arch of the Suns Motion from the firſt tothe 423 of March. 
therefore inſtead of Subcradtingthe Leſſer number of Degrees 
of Right Aſcenſion from the Greater,uiz..g.49.from)y352.1dofor 
finding the Difference of the fornbmae Arok of the Suns Mo- 
tion in thoſe 2.0 Days, Subtract the: foreſaid, 352,,Deg, from 
360,and the Remains is 8. which ic the ;Differepce of | R; 

Aſcenſion from X 21.16.to the Equino@ial Colure : to which 8$ 
Adding 
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Adding 9 Degrees 4oMinutes,the Rizhe Aſcenſion from the E- 
gumnoltial Colure;'toV 11.3. it makes r7 Degrees 40 Minutes 
for the Diiference of Rygbr Aſcenſions berweea'X'21: 16.and 
V 11.2: Then I find the -Diiference of : this Ditference:of 
Right 4;cenſion, by Sub rating th2 Leſs fromthe Greaterguiz. 
r7:40. from 22 15. and the:remains1is4 Degrees 35-Minurtes, 
for the number of Degrees and Minutes of che Equator that 
pt through the Meridian in the fickt 2oDays'in the Month 
of: December, mor than in thefirſt-z2o Days of the Month of 
?Marth:which 4 Degrees 35 Minutes / converted into Time, 
gives 19 Minutes, that is, a Quarter of / an Hour, and 4, 
Minutes:thatthe firſt 20 Days of December aforeſaid;are. Lon- 
per than the firſt 20 Days of ' March. LU 222157 
nb df at FneW a. ai . 


' How tofind the Hour of the Night:tyhen the Moon 
" Shives on 4, Sun Dyal 25 help of the Globe, | 


. 
. - 


c 


© Ectifie the Globe, and find by Prob. 54-or an Epbemeris, 
the Moons Place at Noon: Bring it to the Meridian,and 
the Index of the Hour-Crele "10 1%.and turn about the Globe 
till thg Index of the Howr-Circle points to the fame Hour the 
Shade of 'the Mon fallnou the'San Dyal. i Them by Prob. 
find the Sur Place at Noon,antHee how many Degrees of Rzo ht 
Aſcenſion are contained berween the Suns Place and the Deg. 
of the Equgrer at the Meridian,, when the Index of the Heur- 
Circle is brought to the Hour the, Moon Shines on'inthe Sun 
Djza/;for thoſenumberof Deg $&5 converted into Time,thall be 
the Timefrom Noon,or the Hour of the Night Onl Re 
ſpe&muſtbs had to the Mougn of the Moon from #7 tg. aft, 
or. o Swift is her Mean Mation;that it is accounted 'ts he” a- 
bove 12 Degrees in 24 Hours:that 56 Degrees in 12 Hours, 3. 
Degrecsin 6 Hours,&c.and thisalſo converted into Time gs a- 
forefaid,you muſt Add proportionably tothe Time found from 

Noon;and the Sum ſhall give you the true Hour of the Night. 

ſt rot it »- Example. 


... Here at LondonT deſire to know the Hour of the Night, F«- 
mary 6.this preſent Year 1658. The Mons Place found by. 
| | an 
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an is,or for want of an Ephbemeris , by Prob.5 4. is in 
12.1 Degrees 22 Minutes;therefore I reftified the Globe to 
Londons Letiftude,and brought T 2 1.22 Minutestothe Meridian, 
and the Index of the Hour-Crrele to32.then by Prob. 3:1 found 


the-Swns Place in np 26 Degrees 4.6 Minutes,and by Prob 26T 


found his Right Aſcenſwn to be 390 Degrees; Then I turned 
about the Globe till the Index of the Hewr-Circle pointed at 30 
Houts, and-at the Degree of: the Equator | at the dderidian T 
made:a Prick; hen I accounted the number of Degrees of the 
Equator contained between the forelaid-300 Deg, and- this 
Prick;and found them 1115 agents 5 which converted into 
Tineeby allowing 15 Degrees for an Hourggive7 Hours,z5 
Minutes Time from Noen: which . it the Afvonms Motion were 
no' to be conſidered, ſhquld be the. immediate Hour of- the, 
Night:But by the Rule aforeſaid,” the Moons Motion from 
Weſt ro Eaft,in 7 Hours 2.5 Minutes 1s 3 Degrees 42 Minutes: 
and this 3 Degrees 42 Minutes being converted into Tie, is 
14 Minutes more, which being added toy Hours 25 Minites 
make 7 Hours 39 Minutes, for the true Hour ofthe Night. 


PROB, LIN.. 


Tofind the Dominical Letter, the. /Prume Epact ; Eafter 


Day, and the reft of the Moveable Fealls for ever;... 


T Hoagh theſeProblemes cannorbe performed by the Globe, 


becaule of the ſeveral Changts,and irregular Accounts | 


that their Rules are framed ppbp;yec becaitſerhey areof fre- 

nent and Vulgar UR, and forthar the Soticion of many 'o- 
ther iy nom will have dency 'on'the know! of 
theſe. Therefore] bave thonght fit here to irrfert this Table of 
Mr. Palmers, by which you may tindthem all. y 


I ſhall nor inſt upon che Reaſons of theſeverdl Changes of - 


Letters,and Numbers, Hindſetf having already very Tearnedly 
handled that Subje&,ih his Book of "the Cat Slick Plan ert, 


Book. 1 Chapter 1 1. (to which I reter you)Neither ſhalll need , 


togive.you any. othor;InſtruRtians for finding what is .bere 
pra than whathimlelfhath given.inhisfour;h.Book,Chap- 
zer,66 and part of 67. Therefore take it as hethere Uſtivers'it. 
An- 
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An Example ſhall ſerve here inſtead of a Rule; For the Year 
1657. I would, know all theſe: wherefore I ſeck the Year 
L657.inthe Table of the Suns Cyele,' and! ayer againt it 
find x4 tor the Year of the Cycle of the SwnandD forthe Do 
minical Letter. And no.e here that every Leap-year hath 2 Do- 
minical Letters (as 1660 hath A G) and: the Firſt (viz. A) 
ſerveth that; Year ill Febraery 25, and the Second{G) forthe 
relt of ths Year. And nate that theſe Letters go always back- 
wards when you count forwards(asB A,then GF,&c.not FG, 
and then A.B) as you may ſee by the Table. 

Thenin the Table of the Cycle of the Moon, I have for the 
Year 1657.the Prime 5. the Epad 25.”Thole had,Igo to the 
Table for Eafter,andieck therein the firſtrank the Primeg.and 
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under it in the middle Rank ſtands E; that is not my 7 Demi- 
nical Lerter, therefore I ſeek not backward but always for- 
ward in the middle Rank till I come to my Dominical Letter 
D,and under itI find inthe third Rank March. 29 upon which 
Eaſter Day falls this Year 1657. The reſt of the Moveable 
Feaſts may be had by theirdiſtances from Ea#er, which are al- 
waysthe ſame.Only for Advent Sunday,remember thatthenext 
Sunday after Newember 2.6.15 AdventSunday,Read Bock,1.1 t:and 
that will ſufficiently inftruct you wirh this E xerwple. 


To find the Aze of the Moon. 


Remember firſt that the Epa& begins with March,which 
muſt be here accounted the Firft Month : Then if you Add 
to the Epa# the number -of the Month Current,. and the 
number of the Day of the Month Current,the lum orthe Ex- 
ceſs above 30 is the Moons Age. * 

Example, Fanuary, 20. 1656:Acco: ding to che Accompt of 
the Church,of England( who begin the. Year with March 
25. which 7 the Equirettjal, Day about-Chriſts Tine) the \ 
Epa#. is 14/Januaty ts the-i 1 th Month; rand the oth Day is-.\\\ 
propoſed; ngw Add 14A1 and 20 together,they miake, 45:0ut 
of which I rake, ©3: o.ahd there Remains 1 5. the Mocns Age.. \ 


;// PROB, LIV. 


The Age of. the Moon grven to find ber Place inthe E- 
cprick according to ber Mean Motion. 
TX His robleme may be performed exact enough for com 
L Uſes bythe Globe,but in regard ic ably ſhews the/ / 
ao > inthe Eeliprick according to her Mea forio ro / 
»failyon ſome few Degreesof hererut lace! The 


Firſt ſet Figures to every Twelfth-Deg: aftic Equinefial, / 
accounted from the Equino#ial.. cher You bei 6) with 1, 


2+3,4,8cc.to 30.whichwi | 
mr Colure againifo Thall the 


al parts repreſenting the 30 of "The nh 
Theſe] Figures (to diſtinguiſh” them from the Degrees of To 
Equanr) were beſt be writ with Red Ink. 


When 
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When you wouldenquirethe Moons Place,Elevate the North 
Pole 90 Degrees, thatis, inthe Zemich; {o ſhall the Equator lye 
in the Herizon: Then bring the Equino@ial Colure againſt the 


Day of the Moneth in' the Horizon, fo (hall the Mom Age 


writtenin Red Figures, ſtand againſt the Sign and Degree in 
the Horiz.0n that the Moon is in at that Time. 
-P 


Example. 


September 28. 1658. I would know the Moors Place in the 
Ecliptick, She being then 12 Days Old. Therefore I Elevate 
the North Pole 90 , Saas above the Horizon, and turn the 
Globe abouttill the Equine&ial Colure come to September 2.8. in 
the Circle of Days onthe Horizon; then looking againſt what 
Sign and Degree of the So Circle in the Horizon the 
12th diviſion in Red Figuresftands I find Xg.whichisthe Sign 
and Degree the Moon is in, according to her. Mean Motion, 

This Probleme may be applyed to many Uſes: for having 
the Moons Place you may find the Timeof her Riſing, Southing, 
Setting, and Shining, &c. by working with Her, as you were 
taught to work with the Sn, in ſeveral foregoing Problemes, 
proper to each purpoſe. | 


PROB. LV. 


Having the Longitude and Latitude, or Right Aſcen- 
ſion and Declination of any Planet,or Comet,to place 
iton the Globe, to correſpond with its place in 
Heaven. 


P Lanets and Comets cannot be placed on the Globe ſo as 
their- Places will long retain correſpondence with their 
Places in Heaven; Becauſe as was ſaid, Chap.44. they have a 
continual Motion from WeF#t to Eaſt upon x Poles of - the E- 
cliptick:yetnevertheleſs,you may by having their Longitude and 
Latitude or Right Aſcenſion and Declination, for any ſet Time, 
place a Mark for them on the Globe, either with Ink, if 
your Globe be Varniſht, for then you may with a wet Finger 
wipe it off again ; or with Black-lead, if it be not Varni t, 
and then you may rub it oat. again with a litte White 


+3 
A 
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Bread : which Mark for that Time, will as effe&ually ferye 
you to work by, as any of the Fixed Stars placed one the 
Globe will do. | £7] 

Therefore if the Longitude. and Latitude of any Planet or 
Comer be-given;' do thus, Elevate the Norrh Pole, if the Lati- 
tude given be North; bur if the Latitude given be South, Elevate 
the South Pole, 66% Degrees; and place the Pole of the Ecliptick 
in the Zeniuh,and over it ſcrew the Quadrant of Altitude : 10 
ſhall the Ecliptick lye in the Horizon; and the Quadrant of Alti- 
zude being turned about the Horizon ſhall palsthrough all the 
Degrees of Longitude; Then find the point of given Longitude 
in the Ecliptick, and bring it to the Quadrant of Altitude and 
hold it there : Then count upwards on the Quadrant of Alti- 
rude thenumber ofDegreesand Minutes of Given Latitude,and 
at the point where-the number ends cloſe to the Quadrant of 
Altitude, make a {mall Prick, and thatPrick ſhall repreſent the 
Planet or Comet you were to place on.the Globe, | 

If it be the Right Aſcenſion and Declination of a Planet or 
Comet that is given ; you mult find the Degree and Minute of 
Right Aſcenſion the Equinottial,and bring it tothe Meridian, 
and keep the Globe there ſteddy ;. then find the Degree and 
Minute of Declination on the Meridian,and under that Degree 
and Minute on the Globe make a Prick, and that Prick ſhall 
repreſent the Planet or Comet, as aforeſaid. | 

If it be þ or y thatthis Prick is to repreſent, it may ſtand 
on the Globe ſometimes a Weekor a Fortnight,withourt much 
difference from the Planets place in Heaven. Butif the Prick 
were to repreſent the other Planets, you muſt (in regard of 
their Swift Motion ) alter it very often, eſpecially 6 the 


Moon; for ſo Switt is her Motion, that in every Two Hours 
he Alters about a Degree in Longitude. | 
Having thus placed this Mark on the Globe, yourmay find 
out-the Time of its ſeveral Poſitions and Aſpe&s,if you work 
by it as you ate dire&ed to work by the Sn, in the ſeveral 
'reſpe&ive Problemes throughout this Book. 


The End of the Second Book. 
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The Third BOOK. 
Being the Practical Uſe of the 


GLOBES. 


Applyed to the Solution of PROBLEMES 
IN THE 


Art of Navigation. 


PREFACE. 


bn — 


\ Ecauſe the Art of Navigation con/ifts as well in the 
B knowledge of Aſtronomical and Geographical Pro- 
blemes, 4 in Problemes meerly Naytical; Therefore 1 
muſt deſire the Artiſt ta ſeek in the laſt Book ſuch Pro- 
blemes as are only Aſtronomical or Geographical : For 
my Deſign is here to colletF ſuch Problemes as are only 
uſed in the Art of Navigation : ſore. few eijeniers 
excepted, as for finding Latitude, Longitude, Courſe, 
Diſtance, (Sc. Which though they are handled in that 
Book; yet for their T/tility inthe Art of Navigation, 


and for that what there is Given, : cannot always ve. 
Had to Work by ; therefore in thu Book 1 fave AenFine- 
ed divers other Obſervations, which being ade or 


Hadyou may bythe Rules proper for tach Qbvfexyation 
Find what ſhalt be Provded. | 0 
P2 PROD. 
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PROS, I; 


The Suns Amplitude and Difference of Aſcenſion givey, 
to find the Hicight of the Pole,and Declination of the 
Sun. 

Levatethe Pole ſo many Degrees as the Difference of the 
Suns —_— is, and fcrew the Quadrant of Altitude to 
the Zenith, and bring the firſt point of «to the Meridian;then 
number on the Þuadrant of Altitude upwards the Complement 
to 90 of the Suns Amplitude,and moye the Quadrant of Alti- 
tude till that number of Degrees cuts the Equator; So ſhall the 

Quadrant cut in the Horizon the Degree of the Poles Elevation ; 

and in the Equaror the Degree of the Suns Declination. 


LEY 


Example, 


The Difference of 4ſce ox isz7 Degrees 7 Minutes. There. 
foreI Elevate the Pole 27 Degrees 7 Minutes Above the Hori- 
z0n, and ſcrew the Quadrant of Attitude to 27 Degrees 7 Mi- 
nutes, which is in the Zenith : then I bring the farſt point of 
Y tothe Meridian, and number on the ering of Altitude 
upwards 56 Degrees 40 Minutes,the Complement of the Suys 
 Amplitude,and:bring that Degree to the Equator: thenlT ſee in. 
what Degree of the Horizon the Quadrant cuts theHorizon,and 
find 512, which is. the Elevation of the Pole: then looking in 
what Degree of the Equator the Quadrant of Altitude cuts the 
Equator, T find 20 Degrees 5 Minutes, which 1s. the Declination 
of the Sun at theſame Time. 4 


- PROB. IT. 


The Suns Declination aud Amplitude given, to find the 
. Poles Elevation, | 
{Levate' The Poleſbmay Degrees as the Complment of the. 


Suns Altitude is; and ſcrew the Quadrant of ' Altitude 
| 1 
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initheZenith, and bring the firſt point of Y to the Meridian: 
Then count on the Quadrant of Altitude to the, Degree of the 
Suns Declination,and bring that Degreeto the Equine#ial; and 


the Degree of the Equine#1al cut by that Degree of the Qua- 
drant of Altitude, is the Degree of the Poles Elevation. 


Example, 


The Suns Amplitude is 33 Degrees 2 o Minutes, his Declination 
is 20 Degrees 5 Minutes, his Complement of Amplitude to go 
is 56 Degree 7 Minutes. "Therefore I Elevate the Pole 56 De- 
grees 7 Minutues Above the Horizon, and ſcrew the Quadrant 
of Altitade to 56 Degrees 7 Minutes, which is in the Zenith : 
Then I bring the firſt point of 1} to the Meridian,and number 
on the Quadrant of Altitude Upward 20 Degrees 5 Minutes 
for the Suns Declination, this 20 Degrees 5 Minutes, E bring to 
the Equinotial, and find it cut there. 5 1 4 Degrees, for the 
Height of the Pole. 


PROB. II. 


The Suns Declination and Hour at Eaſt giver, to find 
the Height of the Pole. 


FEEevate the Pole ſo many Degrees as the Suns Neclination is, 
© andſcrew the Quairant of Altitude in the Zenith : Then 
Convert the Hours or Minutes paſt 6 giver into Degrees; b 
allowing 15 Degreesfor every Hour of 7:z»2,and for everyMi- 
nute of Time 15 Minutes of a Degrge; andnumber thoſe De- 
=_ or Minutes in the Horizon from the EafFSouthwards; and” 
ring the Quadrant of Altitude tothat Degree, ſo ſhall the De- 
gree of the Quadrant of Altitude cut by the Equator: be the 


Complement of the Height of the Pole. 
Example. 


The Sins Declination is 20 Degrees 5 Minutes.. Therefore F 
Elevatethe Pole20 Degrees 5 Minutes, and alſo ſcrewthe Qua- 
drant 'of Altitude to 20:Degr. 5 Minutes wich-is in the Zenith : 
. theHourthe $un comesto beat Eaſt is 7 aClock 7 Minutes,that 
1s,1 Hour 75 Minutes after 6.Therefore I convert 1 Hour 7 Mi- 
nutes- 


%. 


[ 
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nutes into Degrees, as before, and it gives 16 Degrees 50 Mi- 
nutes; which nuniber of Degrees and Minutes count fromthe 
Eft point Southwards, and thither Lbring the Quadrant of Al- 
tirude:Then I look in what Degree of the Quadrant of Altitude 
the Equartor cuts, and find 38%, whichis the Complement of the 
T ole H-ight, viz. 5 1% Degrees for the Height of the Pole. 

In this Probleme the Declination of the Sun and Elevation of 
the Pole bears the ſame Denomination of either Norrh or 
South, for when the Declination and the Elevation are Ditfer- 


ent,the Sun cannot come to the Eaſt point. 


PROB. IV, 


The Declination of the Sun and his Altitude at Eaſt 
- given to find the Height of the Pole. 


'T. Levate the Pole tothe Complement of the Suns Altitude, 
- and ſcrew the Quadrant of Altitude to the Zenith: then 
bring the Equino@ial point tothe Meridian, and number on 
the Quadrant of Altitude the Degree of the Suns Declination, 
and bring that Degree to the Equino#ial,and note the {agree 
it Cuts ; for its Complement to 9o is the Height of the Pole. 


Example, 


May 10. The Suns Declination is 20 Degrees 5 Minutes; His 
Altitude at Eat is 25 $A 5 Minutes hereat London: Ien- 
quire the Height of the Pole. Therefore Ifubtra&t 25 Deg. 55 
Min.from go theRemains is 64. Deg.s Min.foritsComplement; 
whereforeIbring 64Deg.5 Min.ofthe Meridianto the Horizon; 
and to 64 Deg. 5 Min. which 1s in the Zenith, I ſcrew the 
Quadrant of Altitude: ThenT bring Y tothe Meridian,and count 
on the yea of Altitude Upwards 20 Deg.5 Min.and move 
it about the Equine#4al till thoſe 20 Deg.5 Min.touch the E- 
quinoFial, which I find to be in 38 | Degrees; Therefore I 
Subtra& thoſe 38+ from go, and theRemains is 514 Degrees. 
Therefore Ifay the Pole here at Londen is Elevated 5 13Degrees. 

The Deeclination and the Elevation is always ofthe ſame De- 
nominationNorth or Seuth;for when'they Alter their Denomi-|- 
nationstheSunat Eaſt can have no A/titade,neither canit __— 
T L 
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reach the Eaſt point:and thereforein this "at becauſe the 
Suns Declination 1s North it is the North Pole that is Elevated. 


To perform the ſame other wiſe,with a pair of Compaſſes 


Take off with your Compaſſes from the Equator or Quadrant 
of Altitude the number of Degrees of Altitude Obſerved, and 
place one Foot at the beginning of Y on the inner edge of the 
Horizon,and extend the other direAtly Upwards towards the 
"Zenith: Then move the Brazen Meridian through the Notches 
of the Horizon till the other point of your Compaſſe:(reſpeRin 
the Zenith) reach the Parallel of the Suns Declination: So thall 
the numberof Degrees onthe Meridian be the number of De- 
grees that the Pole is Elevated above the Hori&on ; and is ei- 
ther North or Scuth according as the Suns Declination is : as 
before. 

- This may yet otherwiſe be performed with the Quadrant of 
Altitude, by taking tlie Nut off the Meridian, and laying the 
edge of its Index (ſpecified in Cap. 1.Sect.6. of the firſt Book) 
exactly on the Ea/t Line of the Horizon : for when that lies 
ſtraight between the point of Eaſt on the outer verge of the 
Horizon and the beginning of Y in the inner verge of the He- 
riz0n,then ſhall the upperend of the Quadrant of Altitude point 
dire&ly to the Zenith: and if then you turn the Meridian 
through the Notches of the Horizon till the Suns Altitude on 
the Quadrant of Altitude Cuts the Parallel of Declination, you 
will havethe end of the Qzadrantof Altitude on the Meridian 
point to the Height of the Pole : as before. 


PROB. V. 


By the Suns Declination and Azimuth at 6 of ihe Clock 
gi ya io find the Height of the Pole, and Almicanter 
at fix, - 


Om the Poleſo many Degrees as the Suns Azimuth is at 
6. and ſcrew the Quadrant of Altitude in the Zenith,and 
bring the firſt point of Aries to the Meridian: Then number on 
the Quadrant of Altitude U pwardsthe Complement of the Suns 
Declmation, and bring that Degree to the Equator: S& hal the 
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Degree of the Horezon cut by the Quadrant of . Alitude be the 
Complement of the Poles Elevation; and the Degree of the E- 
quator cut by the Quadrant of Altitude ſhall be the Almicantar 


= 


[ 


of the Sun-at 6:of the Clock. 
Example. 


The Suns Azimuth at 6 is 12: Degrees : Therefore I Elevate 
the Pile 1 24,and {crew the Quadrantof Altitude to 124 Degrees 
whichkis in the Zenich: thenl bring the firſt point of y to the 
Meridian ; The Suns Declination is 20 Deg. 5 Min. Therefore 
I number onthe Quadrant of Altitude 69 Deg. 55 Min. which 
is the Complement of 20Deg.5 Min.to go.this 69 Deg.55 Min. 
on the Quadrant of Altitude T bring to Cut the Equator, and 
find when 69 Deg. 55 Min.cuts the Equator, that the Quadrant 
of Altitade Cuts the Horizon in 385 Deg. which is the Comple- 
ment-of the Poles Elevation : and at the ſame time the Gua- 
drant of 4ltitude allo Cuts the Equator in 15% Degrees;which 
is the 4Imicantar or Altitude of the Sun at 6 aClock. 


PROB. VL 


The-Day of the Moneth and Hour of the Night given,to 
find-the Height of the Pole, by a known Star Obſer- 
ved Riſing or Setting. 


. Ectifie the Howr Index,by Prob.2.of the former Book; and 
A curnthe GlobeWe#twardstill the Hour Index pointsat the 
Hour of the Night;faften the Globe there, and turnthe Meridien 
through the.Notches of the Horizon, till the known Star come 
tothe Eaſtſide the Horizon,it the Star be Riſing,or the Welſt,if 
it be Setting; ſo ſhallthe Degrees of the Poles Elevation be Cut 
by the Horizon under the Elevated Pole; and is North or South 
according as the Elevated Pole of the Globe is. 


PROB. VIL - 


TwoP'aces given inthe ſame Latitude, to find the Dit- 
ference of Longitade. | 


| the firſt Place tothe Meridian,and notethe number of 
Degrees of the Equine&jal that comes to the Meridian 
” with 
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with it ;then bring the other Place to the Meridian,and notethe 
number of Degrees of the Equater that comes to the Meridian 
withit: and by SubtraCtingthe Leſſer number from thegreater 
you have the Ditterence of Longitude. 'This needs no Example. 


PROB. VIII. 


Two places given in ihe ſame Longitude, to find the 
Difference of Latitude. 


Ring the Places to the Meridian, and the Degrees of the 
B Meridian over the two Places is the Latitudes of them 
both: and by ſubtraQing the Leſſer number of Degrees from 
the Greater, you will have the Difference of Latitude. 


PRO B, IX. 


Courſe and Diſtance between 1wo Places given to .find 
their Difference in Longitude and Latitude. 


GEE the Rhumb you have Sailed uponas in Prob. 34.of the 

laft Book,and upon that Rhumb make a Mark for the 
Place you Departed from; then with your Compaſſes take off 
from the Equine#ial the number - of Leagues you have Sai- 
led upon that Rhumb , by allowinga Degree for every 20 
Leagues, and place one Foot of your Compaſſes upon that 
Mark,and where the other Foot falls on that Rhumb make a 
Second Mark;then by bringing the Firſt Mark to the Meridian, 
you will ſee on the Meridian the Latitude of that Mark,and in 
the Equator the Longitude as inProb.z. ofthe laſt Book : and 
by bringing the Second Mark alſo tothe Meridian,youwill as 
before,find the Longitude and Latitude of the Second Mark 
alſo. Then by. Subtracting the Leſſer Latitude from the 
Greater Latitude, and the Leſſer Longitude from the Greater 
Longitude,you will have the Difference remaining , both of 
Longitude and Latitude you are arrived into. 


Q 
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PROS. % 


To find how many Miles are coutained iu a Degree of 
. any Parallel. 


Ew Degree of th? EquinoGial contains 25 Engliſh 

Leagues, ati every Leagu2 3 .Evglih Moles : But in e- 
very Parallel to the Equinotial the Degrees diminiſh more and 
more even to the Pele,where they end in a point. Therefore 
a Degree in any Paralle] cannot containſo many Mites as a 
Degree inthe Equinc#ia/.Now that you tmnay know how many 
Mhles ave contained in a Degree of any Parallel to the Equi- 
nottial, Do thus, Meature with your Compaſſes the Widech 
of any number of Degrees in any given Parallel;luppole (for 
Example (ake) 10 Degtees in'the Parallel of 51} ; Examine in 
the Equator how many Degrees of the Equator they will make, 
and you will find 6} Therefore 1 Deg.in the Equator making 
60 Miles, 6 Degrees makes 360. to: which Add forthe} part 
12 Miles,makes 372 Miles, to be the Meaſure of 10Degrees 
inthe Paralkl ofi'51;: So that by Dividing $72 by 10, you 
have 37 Aves forthe Length of a Degree, from Z2# to Weſt 
in the Parallel of 51 ; Degrees. | 


PRO. B. X1, 


The Rhumb you have ſailed wpon, andthe Latitudes yen 

departed ſrom,and are arrived lo,gruenofingt he Dif- 

terencesf Longitnde, and the mumbey of Leagues you 
have Sriled, Bhs 


J7ltt feck the Rbimb you have Safled on,' and paſic 

_ the Meridia ti it Cuts in the Meridian the La- 
trewate you Departed from; and keeping the"Globe there ftet- 
dy,make-a Matk cloſe by the Meridian, under that Latieude, 
and in that Rhumh onthe Globe, ah1d note in the Enuinettial 
the Degree of Longitude at the Meridian : then pals that Rhumb 
through the Meridian again,till it Cutsinthe Meridian the La- 
titude you are Arrived to;and in that Rhumb and Latitude make 
on the Ghbe another Mark, and examine in the Equino&ial 
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che Longitude of the Second Mark;for the difference berg 

Firſt and Second Mark, is the Difference of Longirude; Then 
open your Compaſſes to one Degree of the Equino@&ial, and by 
meaſuring along in the Rhumb,Count how many times that 


Diſtance is contained between the two Points in that Rhumb, 
for fo many times 2 o Leagnes is the Diſtance you have Sailed: 


Example. 


T Sail upon the North-We:ft Rhumb from the Latitude of to 
Degrees, into the Laritade of 30 Degrees 40 Minutes. There- 
fore I find the North-We#t Rhumb,and turn the Globe through 
the Miridian till this Rbaxzb Cut the Meridian in the firſt Lo 
titude,viz.in 10 Degrees, and dire@ly under 10 Degrees up- 
on the Rhumb I make a Prick,and allo find 10 Degrees 3. Mi- 
nutes of the Equator at the Meridian,for the Longitude of the 
FirſtPlace. Then I turn che Glche again through the Meridian, 
till the ſame Rhumb Cut the Meridian in the Second Latitude, 
viz. in 3o Degrees 40 Minutes , and diretlyunder thoſe 30 
Degrees 40 Minutes 1n the ſame Rhurb,lT make another Prick, 
which re-preſents the Place I am Arrived to:I examine-the 

imale of this Prick, as before,and find it 32 Degrees 10 

Minutes. Therefore I Subtract the Firſt Longitude, wiz. 10 

Degrees 3 Minutes from the ſecand Longitude, wiz. 32 

Degrees 20 Minates,and there Remains 22 Degrees 7 Mi- 
mures, for the Difference of Longitude. 

- ._ Then for Examining the Diſtance, open my Compaſſes to 
1 Degreeon the Equine#ial,and meaſureupon the Rhumb How 
oft that Diſtance is contained between the two Pricks, and 
find 29+,that is,29 Degrees 15 Minutes, which Mulciplied by 
20 giVes-5.8 forche number of Leagues Sailed upon that Rhumb. 

The Reaſon whyT open the "Compeſſes no wider thanto x 
Degr. is,becatifſe the Rhumbsbemg Gircularor Crooked Lines, 
the diſtance on them may bemeaſured more exadtly,by often 
counting that 1 Degr.in them,thanif the Compaſſes had bin o- 
pened to many Degrees. Thus it the Compaſſes had been opened 
wideenoughto reathberween the two Pricksatorelaidghhould 
nothave hal above 583 Leagnes for the diftance between the 
two places: neithec 15 there-indeed more great Carcle drftance 

between them ; But T Saited RIOT: 
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the Courſe of a Circular Winding Line,and ſo fetch a Compaſs 
abouttocome to theſe two Pricks;andtheretore [ have intrurch 
Sailed 535 Leagues. For the ſegment of a Khumb between two 
Places is alwaies greater than a ſtraight Line drawn betwixt 
them;yea ſometimes by Hali,or more,in Places neer either Pole. 

Note, If you be not very curiousin opening your Compaſſes 
to this ſmall diſtance,you may in oft turningthem about upon 
the Rhumb commit error in your Meaſuring: therefore hen 
you have taken the Diſtance of one Degree,try if you neither 
. gain or loſe any thing in meaſuring 10,0r 20 Degreesof the 
Equinotial by them for then your Compaſſes are opened to a 
widthexaX enough for your purpoſe. 


PROB. XII. 


The Longitude and Latitude of 1wo Places given , to 
find Courſe,and Great Circle Diffance between them. 


| 3h on the Globe the Longitudes and Latitudes given, and 
make Pricks to either Longitude and Latitude : If any 
Rhumb paſs from one Place to the Other,that is (withour 
more a do) the Rhumb ſought. But if no Rhumb paſs through, 
Take the Rhaumb that runs moſt Parallel to the two Pricks : 
for that ſhall be the Rhumb, or the neereſt Rhumb that 
theſe two Pricks Bear on. An Example of this, ſee in Prob. 
34. of the laſt Book : And the Great Circle Diſtance between 
theſe twoPricks,you may find,as by Prob.3 3.ofthe fame Book. 


PROB. XIII. 


The Latitude you departed from, and ihe Latitude you 
are arrived to, and the number of Leagues you have 
ſailed given, tofind the Rhumb you have ſailed on, 
and Difference of Longitude. 


Vf Ake a Prick on the Globe in the Latitude you depert- 
| ed from : then open your Compaſſes to the number of 
Leagues you have Sailed , by taking 'S: every 20 Leagues £ 
Degree of the Equator , Half a Degree for 10 Leagues, a 


Quarter 
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Quarter of a Degree for 5 Leagues,and ſo proportionably for 
any-other number of ro_ Place one Foot of your Com- 
paſſes in the Prick made for the Latitude you Departed from , 
and extend the: Other towardsthe Latitude you arearrived to, 
and deſcribe an occult Arch;Turn the Globetill this occult Arch 
come to the Latitude on the Meridian,and where the Latitude 
Cuts this occult Arch,make another Prick torepreſent the La- 
titude you are arrivedto;lo ſhall the Rhumbpaſling through thoſe 
two Pricks(or that is moſt parallel to hood Pricks)be as in 
the laſt Prob. the Courſe or the Rhumb thoſe two pricks Bears on 
The Ditference of Longitude you may find as by Prob. x 


PROB. XIV. 


To find by the Globe the Variation ofthe Needle; com- 


monly called the Variation of the Compals, 


"4s roy by a Compaſs whoſe Wyer is. placed juſt under 
the Flower-deluce , what ' Point of the Compaſs the Su 
Riſes or Sets on, Morning , or Evening.: Then examine by 
Prob. 10.0f the Second Book , what Degree of the Horizon 
the Sun Riſes or Sets on by the Globe: allo; and if the Rifng 
or Setting be the ſame, both on the Globe and Compaſs, there 
is 0 Variation in your Place:Butif there be Difterence between 
' the Riſing or Setting by the Compaſs and the Globe , then is 
there Variation in your Place. 

If the Point- the Sun Riſes upon in the Compaſs be neerer 
the Nortb Point, than the-Point the-Sun Riſes upon by the 
Globe, the Yariation 15 Eaſtwards. 

-If the Point the Sw» Sets upon in the Compaſs beneerer the 
North than the Point it Sets upon . by. the Globe, the Variation 


is Weſtwards. | . 


If the Point the Sun Sets upon: in; the Compaſs be further 
from the North Point, than the point the Sur bh upon by the 
Globe, the Variation is Eaſtwards. r een _— 

If the Point the Sun Riſes upon in the Compaſs be further 
from the North Point than the Point the Sun Riſes upon by the 
Globe,the Variation is Weſtwards. And \o many Degrees as there 
1s between the Point of Riſing orSe:ting tound by the Compaſs, 
and the:point of True Riſing or Setting found by the Globe,1o 
many 
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many Depress is the Variation from the North towards the 
ExFf or Weſt Point. 


Orherwiſe, when the Sun hath Altitude. 


Having the Altitude of the Sun ; find by Prob.z.2. of the 
Second Book, its Azimuth : "Then exaimne by a Compaſs whe- 
ther the true Azimuth found by the Globe, agree with the 
Azimuth found by a Nautical Compaſs : If they agree,there is 
no Vareetion : But if the Azimuth of the Compaſs before Noon 

nearer the North than the true Azimuth found by the 
Globe, the Variation is Eaftwards. 

_ If the Azimuth by the Compaſs Afternoon be nearer the 
North, the Variation is Weſtwards. | 

If the Azimuth by the Compaſs Afternoon be further from 
the North, the Variationis Ealtwards. 

If the Azimith by the Compaſs before Noon be furtherfofn 
the North, theVariation is Weſtwards. 
And this YVariztion ſhall beas aforeſaid, fo many Degrees as 
there is between the Azimuth, Oblervedby the ' Compaſs, and 
the true 4zmmih, Obſerved by the Globe. 


PROB. XV. 


To Keep a Journal of the Ships Way by the Globe. 


Y ſome of thefe foregoing Problemes you may Daily 
3 (when Obſervations can be made) find both the -Longi- 
tude and Latitude on the Globe of the Places you ate Arrived 
to,andalfo 'rthe '7/ay the Ship hath Made,and make Pricks 6h 
the Globe in their proper Places for every Days Voyage, {6 
truly/and fo naturally,that if yonKept yourreckoning arighe 
may be fareyou cannot miſsany thing of the Triith'it 
Klf; and that with le Tronble'afd greater Adrantage;thah 
keeping a Book'of every Days Reckoning, 


PROD. 


te. 


Book TI P2obſemes in Navination. __ = 


PRO B. XVL. 
To Steer in the Night by the Stars, 


Ectifie the Globe and Hour Index as by Prob. 2. of the 

laſt Book, and'turn about the Globe till the Index of the 

Hour Circle points to the Hour of the Day or Night ; 'Then 

turntheGlobe till the Difference of Longitudeberween thePlace 

you-Depare from,and theplace you Sail To,paſs throughthe 

Meridian; and if any Star in the Latitude of the Place you 

Sail To, Come to the Meridian,or neer the Meridian with the 

Degree of the Dilterence of Longitude, That Star isatthat T ime 

in, or neerthe Zenith of that Place you Sail to:and by finding 

. the Tame Srar in Heaven,as by Prob.g4 of the laſt Book, you 
may Dire& yourShiptowardsthat S:ar,and Sailasconfident! 

(lays Mr.Blagrave)as if Mercurie were your Guide. But becaule 

| this Star Movesfrom the Zenith of this Place, you muſt often 

} examine What Star is cometothe Zenith,and ſgoften Change 

the S:ar you Steer by,asthelength of your Voyage may require. 


PROB. XVIL 
How to Platt on the Globe New Laind,vever before Duſ- 


' covered. 


Hci wo tolowing Problemes are 2. Chaptersof Mr. 
4 #*ight;, delivered by him as follows. - F | 
It may. 1oimecimes fall our im 'New Dilſcoveries., or | 
when _—_ Shiphy. means of a Tempeſt is Driven our-of hee 4 
tight Coſexhar youthall come torhe ſight of fomeFfe,Shoal o 
of New Lavdjpwhereof the Merimer is-urvervty ignowgne: And 20 
make {ome Relationof chelame,or gountoiriomevther Time, 
If you detire to Ser it down'on your Globe in the 'true Place, 
you may do ir after this manner: $0 ifoen as you have ve 
thereot, mank-it well,Firft with ' Compaſs ;Oblerving dili 
gently upon which Pow: thereot'it lieth. And fecondly, you 
muſt there taketheHcighr of the Sun;or ofthe Pole barges you 
were taught Prob. 1 3.0t the&Second Book, that yownay know 


in 
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in what Point your Ship is,and that Point you mult call the 
Firſt Point; which being ſo done,your Ship may Sail on her 
Courſe all that Day,till i he Day following, wit hou: loling her 
VVay: and the next Day mark the Land again;and ſee upon 
what Point it lieth;and then take your height, and wi:h it Caſt 
your Point of Traverſe once again:and thai you may call your 
ſecond Point. Then take a pair of Compaſſes,and placing one 
Foot upon the firſt Point, and the Other upon the Rhumb to- 
wards which the Land did Bear when you Caſt your firſt Point; 
Set alſo one Foot of another pair of Compaſ/es,inthe ſecond Point, 
and the other foot upon the Rhumb upon whichthe Landlay 
when you Ca#t your Second Point,and theſe two Compaſſes thus 
Opened, you muſt move by their Rhumbs,till thoſe wwo Feet 
of both Compaſſes do meet together, which were moved from 
the forefaid Two Points: And where they do fo meer together, 
there may you fay is the Land which youDiſcovered;which 
Land you may Point out withthe In-/ets and Out-lets OrC apes, 
and oi her Signs , which you ſaw thereupon. And by the 
Graduation you may ſee the Latitude thereof, that thereby 
you'tnay find it, if at any time after you go io Seek for it. 


PROB, XVIII, 


Seeing two known Points or Capes of Land,as you Sail as © 
long, how to know the diſtance of your Ship from them, 


HS one Foot of one pair of Compaſſes upon one of the 
two forefaid Capes, and rhe o her Foo: upon the Rhamb 
which inthe Nauzical Compaſs pointeth towards: hat Cape: And 
in like manner ſhall you do with ano her pair of Compaſſes, 
placing.one Foot thereofupon1he o:her known Cape,andthe 
other Foot upon the Rhumb,which ſtretched ro >" ti the ſaid 
Second Cape;and moving the two Compaſſes ({o opened) by 
theſe two Rhumbs off from (the Land, the veiy ſame Point 
where 1he-two Feet which came from the two Capes do meet, 
you may affirm to be the very Pointwhere your Ship is; And 
then meaſuring by the Degrees of the Equine#3al,you may et 
what Diſtance there is fromthe taid Point to either of: he tore- 
{aid Capes,or to any other Place,which you think good; tor it 
15a very caſie matter,it you know the Point where your Shipis. 


PROB. 


J & RP 5 NIN. J. OH of 
of Tides ; and bow by hel of the beers Jonny in ge- 
neral Judge of thens. f, A 


| BD yn: the” Equino&? 30 lifes 
rob. _— TSX: e 30 7 
preſhr the 30. Moms Age. | | 
en on the North and South Points of the Campaſe in the 
outmoſt Verge ofthe Horizon,wrue” with red Ink. 12. From 
the North Eaftward , wiz. at the Point North and by Eaſt 
write 114 At the next Point to that the ſame WAY ,Viz. Nor 
roche Eef,Vir ritg 10, + At of ext, viz. North rb.» Mg 
Norrh, Write 9 ſd forwatrd.to tfary} SY 
paſs; rebating of the laſt Hour } the: to CeP the 
South; where you muſt beginag pain to ys that Semi-Circle 


alſo in the ſame as of re dis the laſt. In this Cirde is thea 


repreſented the Points. of the Compaſs the Som, 0on paſſerh 
by og.” 02: ey the Nh rethnadded Apron rk twice Iz 
OO 7. On —_— Globe and Heron 5 may b 
having the Moons 4” the Point nfof the Compaſs. on whi 
the Aeon toaketh Fo Soar ary giv what- 
of Day or Night it ſhall be Hig Tein the rho lace.T! 
L is a khown Riſethats North and'Sout Hip 
Water at yo nr "Therefore Bring np int of Vto | 
the Norrb.or South Point in the Horizon,and Elevate che Nob 
Pole into the Zenith: Then ,Count: 'in. the” Equinottial, "the: 
Daies ofthe Moons Age numbred. in red figures;andthe Hour 
and Minutes written in red. annexedto 
the Winds that ſtand againſt the Meons Kee. 


Hour of ra Tide on.that Day or Night at Angoie _ 


ur 


Trot .the Tad Bk "© *&1 þ 
RET Hu _ WK At ud? 0 . 
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Applying! them to-rhe Sotution of 
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He Proice of Aﬀtrolo WET pon atws- 
T Hen: Define. roy for Eretting aFigure ;of 
Placing the Planets in 51, Finding «what Al- 
ear zach other, ond in 19h at Places of Hea- 
tier! of Aloe aw this \we- call the A-' 
t-of Aſtrolog 
#s, How fo'F Fug e of the ® of 
re EreQted'; an Za it inare he. 


we eh Thee $15. Gs bri fly Handle; ' beeauſe A 


therein is propoſed wm be performed by the Globe, 40th 
with mw Os Eaſe, Deel, ;' and Demonſiration. The 


Second I ſhall not med with, But refer you tothe 
whole Volumes already Written i upon that Subjet?. 


PROB. 


"PREFACE _ 
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P ROB. I. 
. To EreQt a Figure of the_12 Houſes of Heaven, 


ac ng 
upon the Globe ,, | as was 
_ Drnct, as you Di- 
le of Ws you 
br Situ- 
ans t0,.0r 


dModern 

log ut efing Fo GT Palo in his 
Book aberical roblemes Chap. FE me nas ur \ſeveral 
7 Authors that uſ one ofthem 
5;and now gene- 

rally pra s Agee, This way 
the F eve. parts,which are 
called th om the 4/- 


cendent'or Ac 2,3» . Asin the 


6, "VIS. wa the Porky thete Twelve 
Houſes are twelve equal parts:But in an Oblique Sphere they 


are ney of the 3g d that more or leis py to the 
Banary, the Shore Oblique. 
ouſes are dedby ts 12 Seen of. Por 
Macs Ars Semi-Circles pal om the:two wing: | 
of1s' deb Horizon «bag Mer Ws 
Pole > 


aoft ie 


Fx 5 hi Jonah 1 pv Heat room 

| Corda is = ek <allod; 
dum Color eXniCarld of:Fo/itzems 

$8 fame wit Ro Gr _ the. Meridian above the: 

Fr ng The Third Boda is the; Seventh  Hoiife,o8 the An- 

gle of Weſfticalled the Boho where, the SemieCircle oh 

"af Fzow is the: ſame with ths. Webans 1SYNEGHF, of the Hori- 
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= con. The Firth 'Cordingl 46 th Fei watch le of 
© ID North; called Imam Czl;, where the Semi-Circle of Poſuion is 
the ſame with the Semi- Circls of the Meridian under the Ho- 


PESO. 

The Degrees pap Minutes, of the Edl eh onthe Cu py 
theſe Degragan that doll th nk 8 of theſe Coſp &) 
are found all at dy by bel Ne iling Deg. of the 


ns ick to'the Horizon:(for er y he repreſents the Cu/p 
Aſcendent) and then ſhall the Meridian Cat the Deg.of 
ths Hep og the'Ceſp of the Tenth Houſe. The VVe ſtern. Se- 
micircle of the Horizon ſhafl cut” the Deg.of the Ec Fe oo on: 
theCuſprof the Seventh. my ys the Semi-Circle of the Me- TW. 
b-, ridian ade the Horizen ſhall Cut the Degree of the Eclip- 
BD #ick on the Cuſp of the Fourth Houſe. 
®$ If yow have the Day ot the Month you may by Prob. ih wa 
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the he Second Book find the Suns Place;and if you have ht] Hour 
of the Day,you may,by firſt Re&ity tying th Globe,as by Prob. 
2 of the ſame Book, turn aboutthe Globetill the. Index of the 
Howr-Circle point to the ſame Hour in the Howr-Circle,and you 
will thenat the Eaters Semi-Circle of the Horizon have the 
Degree of the Ecliptickthat is Rilting, and by Conſequence(as 
aforeſaid) all the Cardinal Points in their reſpe&ive Places. 

Now to find what Degree of the Ecliprick occupies the Cu/ps 
of the other Eizhbr Houſes, of Heawven,Do thus, The Globe Recs 
fied,as aforeſaid, Move the Semi-Circle of. pf Foſs jon Ap ar 

Degrees of the. Equator ſhall be contained between it and 

; bf Eaſtern Semi-Circle of the Horizon;ſo ſha/l the Semi:Cirele 
of | Pofetion Cut in the Ecliptick the Degree and Minute of the 
Ecliptick on the Cup of the Twelfth Houſe; and'i s Oppoſite 
Degree and Mint in the-Ec/iprick ſhall be the Cuſp of- the 
Sixth Heaſe (for you mult note that if you have but . ha Deg. 
and Minute of the Ecliptick upon the Cups of Six of the How- 
fes, the Oppoſite Degrees. ix, 


immediately poſſes the Cu/p ofcyery Oppolite Houſe. .. 


./Then move the Circle. of Pofition over.30 Degrees more of -: 
the Equine#ial,fo ſhall the Degree of the  Ecliprick Cut byehe - 


Circle of Pofition be the Degree of the Ecliptick apon the Gpof 
the Eleventh Hecuſe;and its Oppolite. Degree in the Ecliprick 
ſhall be upoh che Cp of the F, 1:4 Hauſe. The Degree;ofthe 
Ecliprick upon the Cu/p of the Tenth. and Fourth Houſes was 
found as before. "Then remove the. Circle of Poſition to the 
Weftern fide of the Meridian,and let it fall towards the Horizon 
ell 30 Degrees of the Equator are contained berween err 
ridian and 1t,1o ſhall the Deg. of the Ecls > Cur by the 


, Circle of NAVEL LL ce of the Ecliptick Ne Cup of 


the Ninth Houſe;and the O 2prad polite Degree 5. the Ecliptick 

be upon the ch of the Third Houſe L Let the Sei-Grels of 
Pofetetion fall yet Howe, tillit paſs over 30 Degrees more afeks 
Equator, o ſhall the Degree of the Ec; ack Cut byt —_ 
Circle of Poſition be the e of . the Ecliptick on th 
the Eighth Houſe;and theOppoſite Dots of the Ecliptick 
be upon the Gu/p of the Second Houſe. The Degrees of the E- 


eliprick on the Cx/p of the Seventh Houſe, apd Aſcendent were 
gag as beibre, hs " 4 


Jrugh 


Minutes « the. Eclipeick/ ſhall : 
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Example. 


1 would Erect a Figure of Heaven for Taly 2.7 .5. Hours, & 
Minutes Afternoon, 1658, in the Laticude of Londonguiz.s 14 
Degrees, North Latitude. | | 

ſ firſt place the Planers, N, and W on the Globe, as by Prob, 
55. of the ſecond Book was direced:yet not exactly as1 find 
them in the Ephemmeris, for that ſhews only their place in the 
Ecliptick ar Noon:Therefore Iconfider how many Degrees or 
Minutes each Planers Motion is in a whole Day or 24. Hours, 
by Subtrafting the Ecliprical Degrees and Minutesot the Pla- 
wet s place that Day at Noon from the Ecliprical Degrees and 
Minutes of the Planers place the next day at Noon:or contra- 
rily-if the Planers be Rerrograde:for the Remains of thoſe Do 

reesand Minutesis the Motion of the Planer that Day; There, 
| ore p< oder me? $6 thatMortion | place the Planer torward 

| inthe Ecliprick:(or ckwards if it ed iy mee the Swe 
| ſhould-miove forwards i Degree,that is Fo,Minutes in a whole 
Þ Day,or 24 Hours|thien in 1z' Hours fe ſhould move. 30 Mi- 
i - 'eifein 6 Hours 15 Minutesjin' 4 Hours © xo Minutes, in's 


Hour 2£ Minutes, and fo Proportionably for any other Space 
of Time:which1confiderheforel placethe Plangrsonthe Globe, © 
.. Having thus placed the Planets on the Globe, IElevats the 
North Pole 54% Degrees above the” Horizon,and fin the Sung 
qlaceby Prob.g. Book 2. to be in © 14, Degrees. Minutes 
y ore-I bring A14 Degrees 9 Minutes to: the: Meridoan , 
andthe.Þndex of the -Circle to 12. Then I turnthe Ghibe 


| Weſtward, becauſcitis Afrertvontill the , Index - point $0.5 
| - Hours Aftertieon,and with a MW I6Es | Ghte inchis Por 
iFition: Then 1 exartine what Deg. of the Ecliprick is at the 4ſ+ 


cerident or Horizon, and find P27 4.7 to which -Sign, Degree 
and MinureT 27- 47isOppofite;and therefore,as aforakiid Hpon 
the Cuſp of the Seventh Heuſe:Lifting up the ;Corgle of Poſition - 
— 4illic paſs-over 20 Degreesof the Equetor- from the Hyrizon ups | 
bog: wardsT find? 55 Cut by it it the Ecliprick,which is \the Sign 
I Deg. and Mimite-upgnthe Culp of the Twelfth. Hou/e,and its 
— | .Oppoſite Sizn- Degree and Minute is T 7 5,whichis uponthe 
Gu/p of the Sixth Hoſe > Then lifting up the Circle of Poſition 
again till it paſs over 30 Degrees more ofthe Equimettial,l find 
Sent Cut -/ 
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eye Tools m 21-18 which is the $ De- 
nd Migute upon the Cuſp of the Eleventh Houſe;and its. 


Sign Deg. and Minute is v 21 rap the. 
= bg 
I 


—_—_y 3 a0 ks atthe' hich isthe 
the'7enth Houſe. and the S:##, £ ; Oppo-, 
te to itis &'3 20 which is on the Cuſp of !ch6 Favs Mo Elo. 
Then taking the Semi-Circle of poſition 7 its "ag I place it 
in the Weſt File the Meridian znl{, etitfall cowards the Horizon 
till it paſs over 3 Degrees of the fromthe Meridian,and 
find the Cirole of Poſition cut the Ecliptick in = 1 9g which is F 
the Sign,Deg- and Minute on ea of the Ninth Houſe;Op- 
to=194s5Y 1'9 therafate/T 19 i52por the Cu/p of. $ 
the Third Houſe:Letting the Orcle x + oſation Fall yet lowertill 


iti z9-Degress more of the Equater,l find it Cut the 
Eh &inf.6 47 which stho Sign os and Minnte Fo | 
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| of the Eighth Houſe ; andits Oppoſite - Sign De- 
From is > 6,47 ek is upon che'C ofetie $e- 
cond: Heoſs - So have. you a Figure of the Face of Heaven,” 
which if you have furureuſe for,you'may ſet downthe oye- 
ral Chare&ers in the proper places of a Figare, as they ate on: 
the other ſide the Leaf. | 


PROB. IT. 
To ereft aFigure of Heaven according toCampanus. 


Egiomontanus ( as aforeſaid)makes the beginning ofeve 
R Houſe to be the Semi-Circle drawn b te ſide of the 
Semi-Circle of Poſition according to the ſucceſſion of every 3 orb 
Deg.ofthe Equator fromthe Horizon.But Campanus makes itto- 
be the Semi Circledrawn by the fide ofthe Semr-Circle of Poſition 
according to the Succeflion of every 30th Degreeof the Prime 
Verticle or Eaſt Azimuth,which is repreſented by the Quadrant 
cf. Altitude placed at the Eaſt Point. 

The four Cardinals are- the ſame, both according to Regio- 
moantanusand Campanus,but the other Eight Howſes diifer. There- 
fore when you'would find them according to Campanus; Re- 
ifiz the Globerand Quadrant of -Alrirydeand bring the lower 
end of the Quadrant of Altitude to the Eeft Point inthe Hori- 
z0:then count from the*Horizon upwards 30 Degrees on the 
Luadrant of. Altitude,and bringing the Circle of Poſition to thoſe 
30 De examine where the Circle of -Poſition Cuts the 
Ecliptick;which at theaforeſaid Time isinm 294d for thar Deg. 
and Miris upon the Cuſp of the Twelfth Houſe,andits Oppoſite 
Deg. and Min. in the Ecliptick wiz, & 29 42 is upon the Cuſp 
of the Sizrh Houſe:Lift up the Circle of Poſition 230 Deprees 
higher upon the Quadrant of Altitude(viz.to 60 Degrees)and 
the Grele of Poſition will Cut the Ecliptick in m 15 D rees for 
the Cx/p of Eleventh Houſe,and its Oppotes Deg. and Minute 

_ Ecliptick viz. 15 is upon the Cuſp of the + Fifth _— 
he Degree and Minute of the Ecliprick onthe Cuſp of the 
Tenth and Fourth Houſes is at the Meridian. © 
'Thentransferring the Circle of Poſition tothe Weſt ſide of the 
Meridian,and the Quadrant of Altitude to the Weſt Point inthe 
Horiz.0n;L.et the Semi Circle of Poſitron fallzo Deptees from the | 
Meridian of theQuadrant of Altitudeand it will Cut in the E- 
ns cliprick 
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ri fadths Leng of a Planarary Howr2., 
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A Tutoz toAftrononiy and Geography, Book 1V, 


Firſt of theſe Planetary Hinys takes its Denommation front 
the Planetary Day;and the reſt-are named orderly from thae 
Planet according to the ſucceſſion of che Planerayy” Orb. - As 


if ttbe 1wnday that is,the' Moone Day (a3"by-Prob.q2, of -the 


Second Book) the Plawer Reigning the Fitit Hour thall be », 
the Planer Ruling the Second Hour ſhall be h,the third Pla- 
nerary Honr ſhall be y.the' foarth 4 ,the Fifth o,the Sixth 2 , 
che Gevgi th y:Then begin again with forthe. Eighth *P/a- 
retay Howr, for the Ninth,and fo through the whole” Day: 
and Night; till the Sun Rite again the next Day, — ——, 

Fhe Length of this Planetary Hour is found by the Globe 
thus ,*The Globe ReRifieg Bring che Suns Place to the Ept 


fide the Horizon, and makea Prick atthe Degree of the Eqga- 


ror that Tomngs. to the” Horizon,with it. Thea remove the Suns 
place tg Ge Aﬀerid.en,and count the number” of Degrees of 
the Equator compre berween thatPrick and the Deg. 
now at the Horizon; ang Siyioe that umber of< Degrees and 
— 6,begauie there is 6 Plenetary | Hours. paſt ſince 
oon;afd the Quorienitffall fhew the numberof Degrees. ahd 
Minut 


8that-pais chroughthe Meridianinone Planetary Hovr. 
CATS «=. +& "IX 
$5; Example, /1 


, Tu AIwould know the Length of a Planetary Hows here 


at Londres: Redtific the Glebe, an bring the Suns place,vis, 
a 13.50 tothe Eaſternſide the Horizen,and find 115 Degrees 
oF the Equatix come to the Horizon with it; to this 115 . 

egrees I mak&a-Prick:Then I-tarnthe Sens place to the 
Meridian, and/find 2.26 Degrees of the Equator at. the Horizon. 
Therefare 1 either count the numberaf Degreesbetweenthe 
Pricks at the Deg.of this Equator at the Horizon;or. elle ſub- 


trac the Leſſor trom'th&greater, but both waies I find x 1 1 
Degrees of the Equatorto paſs through the Meridian (or the 


-. Horizon) 1n ix Planetary Hours: therefore dividing 111 by 6 


I find 18 Deg.30 Min. ofthe Eqazator to paſs. through the 
Meridia" in one Planetary Howr;which 15 Degrees 30 Minutes 
reduced-into Time, yields 74 Minutesby atcounting for ever 

Oates one oppor 1 Deg4 Minutesand- tor Halfa 
Deg.2 Minutes: af. Z:we,and ſo proportionably;{o._ that 'the 
Length of a. Planetary Hour,Fuly 27 S-1 common; Hour and 
44 Minutes here at Londen. 1 P ROB. 
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PROB, IV. 


The Lengthof aPlanetary Hour ##0wn,to find what Plz- 
net Reigneth any ger Hour of the Dayor Night. 


HE Globe ReRihed as in the laſt Probleme, Turnabout 
L . the Gloþe till the Index of the. Hour-Circle points tothe 
Hour of the Day in the Hour-Circle. Then count the num- 
ber of Degrees comprehended between the Deg.of the Equa- 
tor at the Horizon,and the Prick inthe Equator, made as in 
the laſt Probleme,and reduce that number of Degrees into 
Minutes of Time,by Reckoning 4. Minutes of Time for every 
Deg.of the Equator. Reduce allo the number of Degrees and 
Minutes that paſs through the Meridian in one Planetary Heur 
into Minutes,by allowing (as aforefaid)4 Minates for every 
Deg. and then divide the Firſt number by the Second. and 
the Quotient ſhall be the number of Planerary Howes ſince 
Sun Rating, baning the number:of Planetary Hours ſince Sun 
' Riſing , /Reckon the Firſt Planetary Howr by the name of 
that Planet that beats the Denomination of the Day,the Se- 
cond Plenezary Hour by the Planer, fuceceding that in order, 
the third bythe next in Order,and fo for all the reſt till you 
come tothe laſt Plaver,viz. and chew begin again with Hand 
ſo to-- &c. tillyou have reckoned fo mary Players as thett 
are Planetary Hours ſince Motning:and that Zlanet theniumber 
ends on, ſhall be the Planet Reigning that Planetary Howr. 
: Example. | 
| 25.25 aforeſaid, l world know what Planet. Relesat 5:2 
| Wer pat Noon: The Length ofche ubia Hour.thits Day 
' (found by the laſt ProbtemeJis'x Hour x4 Minuces:Therefore 
the Globe Retiged, I bring the. Index ofthe Hour-Circle, to 
the Hour ofthe Day,viz.5a Clock in the Hour-Circle, and. then 
+ countthe number of Degrees between the Prick made,as by 
theft Probteyie,andthe Deg, of the Equacer.at the! Horizon; 
-and fnd"rhem.187 which I reduce RS? ey i allowing . 
for every Deg. 4Miruites;and that, gives 74g Minutes... Thi 
- 748 Minutes I'divide by the Minutes contained in'one Flane- 
Do 2 fary 
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" the Ruler of the Firſt Planetary H 
- Plantt ſucceeding, which is © for 


eliptick of Part of Fortunezreckoned from the 


ry Haur this Day,viz. by 72,and find 10 Hours 8 Minutes; 
waich ſhew: there are 10 Planetary Hours and & Minutes paſt 


and gone ſince Su» Riſing. Therefore $ being the Planer after 
whoſe nam? the Day is calledyvizDies Partis, 4 isasaforcfatd, 
-From him I' count the 
Second Hour;from G3 1 
count the Planet {ucceeding,which isg for the Third-Hour,and 


{oor ts 5 arid: andchen Thegin the Round again with h, 
£28; afnid ©, tilt Þ come again to J,which.is the Tenth Planets- 
. ry Hour fince'Stn Rilinz:and the Minates Remaining being 8 
-ſhews that there is 8 Minutes patt ſince ſhe beganto Reign. 


_PROB, V. 
To find Part of Frtune by the Globe, 


Ount the number of D2grees and Minutes contained be- 
tween the S#ns place and the Mn; place,beginning at 

the Suns place and counting according: to- the ſucceſſion of 
Signs. till you come-:to. ther: Moons place, and: having found 


-that number of DegreezandMinates Addthemtothe number 
of Degrees and Minutes | 4ſcendig,reckoned from” the - firit 


point of Y.If the ſum Exceed 360 caſt away-366,and the Re- 


mainder ſhall be the number of Degrees and Minutes: from 


the firſt pointin Vin which Part of Fortune falls. But if it do 
not Exceed 360 You have already the number of Degrees and 
Minutes from the firſt - point of Y in -which you muſt place 
Part of Fortune. 


| Example. 


I wquld find the place of Part.of Fortune far the Time ofour 
Figure:I{cek the two Pricks repreſenting © and c,and find © 
in ' 149 and in 19 44 therefore counting from the 
Suns place to the Moons place according to the alli of 
Signs, I find 95 Degrees 35 Minutes contain between them: 
This 95 Degrees 35 Minutes I Add to 267 Degrees 47 Mi- 
nutes,the Degree and Minute contained between the firit point 
ot Y,andthe Aſcendent,and they make together 363 Degrees 
22 Minutes. This Exceeds 2 60 therefore I caſt away 360 and 
th2 remains are 3 Degrees 22 Minutes,for the place in the E- 

fi point of Y. 
Therefore 
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Book-1V. AftrologicaProtieities/ 7 OO orgy 
Therefore this Charatter ® which repreſents par: of Fortune, 
Lſer in its proper place of the Figure,as | did the Planets. 


To find in what Circle of Poſition any Star,or any Degree 

| of the Ecliptick z5, : 
(onde Poſition are numbred from the Horizon upward 
_ the Quadrant of Altitude placed at the Eaſt or Weſt 


pointof the Horizon.” Therefore when you would find what 


Circle of Poſition any. Star or Degree of the Ecliprick is in, 
Re@ifie the Globe and Quadrant - of Altitude,and bring the 
lower end of the Quadrant of. Altitude to the Eaſt or Weſt 
point of the Horizon, and lift up the Circle of Poſition till it 
coms to, the Star or Degree of the. Ecliptick propoſed,and the 
number of Degrees the Circle of Poſition then Cuts 1n the Qua- 
drant of Altitude is the number of the Circle of Poſition that the 
Star or Degree of the Ecliptick is in. If the Srar or Deg.of the 
Ecliptick be under the Horizon, turn the Globe about till 108 
Degrees of the Equator paſs through the Meridian,then will 
the Star or Deg. of the Ecliptick be above the Horizen:Liftup 
then the, Circle of: Poſition (as before) to the Star or Deg:;oft the 
Ecliptick,and the number of Degrees of the Quadrant of Alti- 
tude the Cirde of Poſition Cuts on ' the Exſ# fide, is the number 
of Circles of Poſition the Star was under the Horizon on the We#t 
fide;orſo many Degrees as the Circle of Poſition. Curs- on the 
Quadrant of dhitade in the Weſt ſide the Horizon is the num- 
ber of the Circles of - Poſition the Star or Degree of the! Eclip-.. 
tick was under the Horizon on the Eaſt fide. | , 


P.-R OB. VII. 


Tofiid the Right Aſc-aſions; the Oblique Aſcenſions', 
| and the Deciinations of 1he Planets. + 


"amine the Right Aſcenſionsand Declinations of thoſe Pticks - 
| In made to repreſent each- Planet ,. in: Prob. 1.of-this 
"Book ;/ and work by them - as you were direted to workby 
"the Swnjin Prob. 26,27,28. of the Second Book. 
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A -— ..- PROB, VII: 
How to Dire a Figure by ihe Globe. 


# Dire& a Figures to Examine how many Degrees of 
S the Equinod:al are moved Eaſtwards or Weſt wards , 
while atty Planet or Star in one Houſe comes to the Cu/p or 
any ather Point of any other Houſe. . | | 

- When you would Dirett any Promittor to any Hylegiacal 
Point, examine the Doges of the Equator at the Meridian; 
then turnabout the Globe till the Promittor come to the Hyle- 
giacal Point,and gxamine again the Degree of the Equator at 
the Meridian: and by fubtraQting the Leffer from the Great- 
er you will havethenumber of Degrees that paſſed through 
the Meridian while the Place of the Promittor was brought to 
the Hylegiacal Point:and that number of Degrees ſhall be the | 
Arch of DireF1on. | | 


Example. 


I would Dire# the Body of the Moon in our Figure afore- 
{aid to Mediurn Celi or the Tenth Houſe: T find by the Globe 


20 JF o Minutes, of the Equator at the Meridian with 
: che Tt Hoxſecand turning the Globe till the Prick made to 


repreſent the: Myon come to the Meridian, I find 7 Degree 
20 Minutes of the Eqzatoy come tothe Meridian withiir;There- 
- fore -Subtrac the Leſſer from the Greater,viz.203 Degrees 
* 30 Minutes, from 227 Degrees'2o Minutes,and have remai- 
ning 23 Degrees 5o Minutes. | 
This 2 3 Degrees 50 Minutesfhewsthat 23 Years ro Months 
muſt expire ere the Eftets promiſed by the Moons preſent 
— 5-0" ſhall Qperats upon the. Signiticarion of the Temh 
Houſe; .- : | 

If the Body of the Adoon had been DireFed to any other 
Point than the Meridien or Horizon,you muſt have: Elevated 

. theCirele grate ett propoſed;and haveunder- 

? pal ir, tothat Elevation,and. then have.tunmed about the Glee 
till che Prick repreſenting the Moon had come ta- the Circle: of 
Poſitien;and then the Degrees of the Equator that fhould _— 

pa 
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paſſed through the Meridian whiles this Motion was ma king 


Time as 
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PROB. IX. 


Of revolutions:and how they are found by the Globe, Z 
BY: Rev | 


tothe ſam wy ; I ; 9 ofthesJ 


| la was in 4che Radixof 
When you would find a Rowolution by the Globe, firſt find the 
Right Aſcenſion of Mid» Henrven at the Radax of the Buſineſs, 
She Prob.26. of the Second Book you were dire &ed to find 
the Right Aſcenſion of the Sun;and to it Add 87 Degrees for 


bb RadictThpa Sub | 
on Cont is Whole endl the Remdtee hal te ths Ries" 


|" cenfionof Mid-Heaven for the Annual Revolution. 

If you count the number of Degrees of the Equator con- 

tained betweenthe Right Aſcenſion of the Mid-Heaven andthe 
Right Aſcenſion of the Sun,and eanvert that number of Degrees 
into Time,by aHowing for every.15 Degrees 1 Hour of Time, 
ir will ſhew;af the Swns Place-- be on the Heftern fide of the 
Aeridionthe number of Hours and Minutes Afternoon the 


Revolution ſhall happen on; bueifon the Eaf-ſide the Meridh- | 3 
an;the mumber of and Minutes Beforenoon tlas Rews- 
lixion ſhall happenon. 4 © ; 
PROB. XZ = 
How a Figure of H:aven may be Errffed by the Revyos 
lation i545 found, 


'Eek the res - of Rzgbr Aſcen/iow of Mid-Heaver, and 
bring NED Meridens, Ho the Four Cardinal points | C 

of the Glebe.be the: ſame with the Four Cardinal Points ing cf 
Heaven attheTimc.of the Rewnlution, The other Houſes are 2 
found by the Circle of Poſaivn: azin the feſt Probleme of this 


The End of rhe Fourth Books 
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The FIFTH BOOK. 


i, the Practical Uk of the 


-O-BES. 


Applying them. to the Solution of | A 


| Gnomonical Problemes. 


PRAFACE. 


- . gk 
YAL Sare of two Sorts,Pendent , .and Fixed, 
Þ) Pendent are ſuch as. are Hung by the, Hand and 
1 Turned towards the Sun;that byrits Beams. darts. 
Ki ng through (mall Pin-boles made or that purpoſe , the © 
3 Hh ur of the Day may be found," Theſe are of two Sorts 5 
Univerſal, and Particular. 
Univerſal Dials are thoſe rommonly called EquinoQis 
al or Ring-Dials : They are T/ſed by Sea-men = Tras 
vellers, that often ſhift Latitudes. 
| "Particular are ſuch as are 'made 'and' only ſerve for 
3 Particubr Latitudes, Of theſe Sorts are the ſeveral 
«© - Dy als deſcribed on Quadrants, Cilinders, We." © - 

b- Fixed Dyals ſhall be the malter of this Diſcourſe;and 
they are ſuch as are made upon Fixed Plains, i Par 
he Hour of the D ay by a Stile,or Gnomon made Paral- 
lel ro the Axis of the World, ' 
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Of the ſeveral Kinds of Dyal Plains : and how you may 
know them. 


A Plainin Dyalling is that Flat whereon a Dyalis Deſcribed. 
There is ſome diſagreement among Old and Later Authors 
inthe Naming of Plain::for ſome Name them according.tothe 
Great Circle in Heaven they Ly inand others according to the 
Situation” of the Poles of the Plains. Thus they which Name 
them according to the Great Circle in; Heawen.their Plains Ly 
in, Call that an Horizontal Plain, which others call a Vertical 
Plain, thoſe Vertical Plains, which others will Call. Horizonca!; 
and thoſe Polar, which others Call EquinoGial. * | 
Hower they be Called it matters not, ſo you can but diſtin- 
iſh their Kinds,which with a iictle Conſideration youmay ea- 
fily learn to do:Forremembring but upon whatGroundseither 
the Older orLater Authors gave their F/ains theirNames,upon 
the ſame Grounds you may allo learn to know thera. I confe(s 
both ways admit of ſome juſt Exception againſt, for in the 
Older Rule a Plain about the Pole,is called an Equinoitial Plain; 
when. as toa ſudden apprehenſion-it will Sound more Sig- 
nificant to Call it a Polar Plain, as Later Authors do: Again, 
Later Authors Call an Horizontal Plain a Vertical Plainzwhen as 
itSounds more Significant toCall it an Horizontal Plain,as Old- 
er-Authors do: Becaule it lies Flat upon the Horizon: But'I 
ſhall give you the Names according to both Rules, and leave 
you to your liberty to accept of which you pleaſe, 
Firſt therefore, you have an Equinedial Plain, or otherwiſe 
called aPolar Plain.This Plain hath two Faces, Upper and Un- 
der: Theſe two Faces ly in the Plainof the Equine#ial,the: Up- 
per Face beholding the Elevated Pole,the Under Face the De- 
preſfled Pole. 
2. An Horizantd! Plain,otherwiſe Called a Vertical Plain: it 
les-in the Plain of the Horizon,diredtly beholding the Zenith. 
Ere&# Plains, otherwiſe called Herizontal Plains, are the - 
Sides of Walls, and theſe are of ſeven Sorts, wiz. 1. Ere& 
Dire&# Vertical, Nerth or South, 2. Erect Direct, Eaſt ar WeFt. 3. 
Ere& Vertual Declming,q. Erect Inclining Dirett. 5. Erefs Inclizs 
ing Declining.6. Erelt Reclining Diret. 7. Erett Reclining Decli- 


"E Erect Vertical, North or South Dire , otherwiſe Called 
k - Direct 
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Dire&t. North, or South  Hariz.outals, behold the Norrh of Sourh 
Diredly, and ly inthe Eaſt or We#t Azimuth. 4 nA 

4. Erect Direct Eaſt or W, /t,otherwiſe Called Dire# Ea#t or 
IWeſt Equinotidls, behold 'the'E af? or We tt-DirefHy,i andlies in 
the Plain of the” Meridiany waving its Poles 1n thi Equined/hal. 
| $Bret Vertical Declining Plains, otherwils Called Declining 
FHorizontals, do not behokd'the North or South" DirefFly';5 but 
fiverves from them4b much as the Azimuth PazalleÞ to their 
Plains {werves-or Deolines fromthem. - WIODSL ON9EY: 
6 Bre# Tadlining' Dire& Plains, have the Upper fideiof their 
Plains Inclinmg” or coming towards you,and their. Plajni do ex. 
actly behold either the” Eft, Wet, North,'or South. 

7. Erect Reclining Direct Plains, havethe Upperſide of their 
Plains Reclining or falling from you, and their: Plains exactly 
beholding' either tho 'Eaft,ef;Noreh, 'or South, 2 11154! 7 
8 Brett Reclming \Decliningy 'or  Erett Tuclining 'Dedlining 
Plains, are thoſe Plaimms,whiclr are'either Inclining or Reclining, 
bat donot behold the Eaſt, Weſt, North, or 'Sourh Dire#ly, but 
ſwerve'or Decline more orleſs from them. 11 0 
- 9. Polar Plains are Parallel :toxhe Axis'of the Forldyz:atid to 
the Meridians that Cuts the. Exſt,and: Weſt,or North and: S$8th 
Points of -the Horizon,” ON ,5 5:4 P19 

Allthele kinds of Plains have two Faces, the oneheholding 
theNortbPole with the ſame reſpe@ thatthe other beholds-the 


- South Pole; except the Equino#1al Plain,whichbecauſe neither 


Pole is Elevated, hath but one Face : yet that one contains as 
many Hour Lines as two other Faces. 

'Thefe two Faces or Plaizs'will receive juſt 24 Hour-Lines, 
for: the 24 Hour Lines of Day and Night: for ſo much as the 
one Side or Face wanteth or exceedeth 1-2, theother Side ſhall 
citherexceed or want of 1 2. 

Every Dyal PlainisPavalle] tothe Horizon of ſome Countrey 
or other of the Earth : therefore a Dyal made for any Hort- 
20x of the Earth may be: Set-to ſuch a Poſition that itwill 
ſhew you the Hour of the Day in your own Habitation : at 
leaſt tor ſo long as the Sun continues upon that Plain... 

All Plams may be aptly demonſtrated by the-Globe,by ſet- 
ting it correſpondent to all the Circlesin Heawen,as byProb:2. 


- of the Second Book: for if you imagine the Globe in that Pofi- 


tion were preſt flat into the Plazz of any Circle, that Flatſball 
repre- 
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repreſent aDyal plain, which ſhall be Galled after the Name of 
that Circleit is preſt into. 

*hus if the ons of Altitude be applyed to any Degree 
of Azimuth, an Flat to.the 


you —_— the Globe were preſt 

edge of the Quadrant of Altitude, {o much as that Azimuth De- 
clines fromthe Eaſt, Wet, North, or South, in the Hirixeel {o 
much ſhallthat Flat on! the Globe be {aid to Declinggither from 
the Eeff, Weſt, North, or South. Or if you :mapfche Globe 
were preſt Flat down even with the Plain of the Horizon,that 
Flat ſhall repreſent an Horizontal Plain; becauſe as was faid 
before, the Plaimlies inthat Circle called the Horizon, 

TheS:ylz orGnemen is that ſtraight Wyer that caſts the Sha- 
dow.-upon the Hour of the Day : it is always placed Parallel 
to the Axis of the World. \F 


the Sea Compaſs, divided into 4 Nineties, beginnung their Ngm- 
bers atthe Eat, Weft, North, and Sourh Points of the Compeſ;, 
from which Points the oppoſite Sides of the Clinatery receive 
their Names of Eaſt,Weſt,North,and South. Upon the Center A 
| whereon the Quadrant was deſcribed is faſtened'a Plumb-linie, 
having a Plumber of Lead or Braſs | faſtned to the:end of it, 
which Plumb-line is of ſuch Length that-the Plumber- may fall 
juſt intothe Grove GH below the! Quadront, which is for that 
| urpoſe made of ſuch a Depth -that the Plumber may ride 
hee y within it, without ſtopping at the Sides of it, See the 
 Fipursannexed. 

Wirh thisClinatory you may Examine the Situtation of Plains : 
As if your Plain be Horizontal; it is Dirett:: And then for the 
true Situating' your Dyal you have only the-true North ang. 
Senth Line to fiad : which isdone only by ſetting the Clinatory 
flatdown upon theP/ainand turning ittowards theRighorLett 


Hand,till you can bringthe Noreh Point of the Needle Was 
TY | : ES ju 


Box, into which a Alqyuetica Needle is fitted ; and. a! Card of 
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juſt over the Flower-de-luce , for then if you draw a Line by 
ether of the Sides Parallel to the e,- that-Line-ſhall-be 


a North-and South Line:But hercia reſpe&t muſt \be-had tothe 
Variation of the Compaſs itt thePlace-yot make your Dyal:for 
if the North Point of the Needleſwerves from the;North Point 
of the World; then have you not a true: North ahdiSavth Line. 
But if in your Place there be no Variation of the North: Point 
of the Needle from the. Norzb: Point of the World  (as;now it 
ppens here at Londen) then the Line drawn by the Side of 
I FL abo | "96 =o memmetinagn turning 
. | > "Bot admaic there ariation, Having by Prob. 19. of the 
| Thar Book found the-umber of Dagmaes ofthis. /ariagien + 


<Q. 


©. wardahe-Bof oct#;Counthelamenumber of Degreesfrom. 


the 
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wards, ad note the 'Degree 


| rey lhe North Poine ofthe Needle Hangjuſtoverche 


+ 


the North Point in the Card rr hwde ik 

Nurnibes] rig Degree Qual ha che NanbPoins, —_ | 

ſire e Somtb'Point !' go Degrets. _—_ 
Ln A op the Eaf and WefF Points. 

1. pr engtone wk ou weredieded totucn the Cli- 

7, till the North Point the Needle point to the Flower. 

442d dithe you muſt-now'turn (orimove)the Claig- 


ariation thus found; and then aLme'\drawn as aforefai 
the Side of the Clinatory Parallel to cheNeed/e ſhaftbe a North 


and Sowrh T.ine,or (to ſpeak moreproperly) a Meridional Line. 
- You miay find a' Meridian Ling Fro eral other ways;/as Fir/t; 


If the $#2 Shine juſt at Noon, holdup h Bled node a; as the Sha- 
dow of it _ « wy. your Plas;  andthas Shadow fhall- 


be a Meridian 
 Secondly,on wie -Back-fido the Clinar deſcribe a Circle,and 


drawn 2 Linethroagh the Cenrertoboch fidesthe Circumfer- 


ence; Croſs thisl.ine with anotherLins : Anife inthe 
Center, ſo ſhall theCirdebedividedimofourequal parts:Fheſe 
four parts you' muſt markwith Za; h,Norrb,Sewr band di- 
vide each ofthe m2 nto90 Dogroes/ In che Ceinterof this Plain 


e Kaſt 
Serr _ eve 
ve Fg 5 the 


Weſt the As 
tude 6: of, for then the Nowh and South Line inche hſfrommy 
wilt be the ſame with the NovrbandSerh Linen avon 
Thirdly; bythe Sans Atm Find the Sumuth of the San; 
by Prob:22. of the Seobhd Bookt aud arthe farnwiniagiimen 
the Inftrument tilkehe Shadow-of the fall upon the De- 
gree. on the Inſtrument oppefaeto the. - .of- che Suns 
Avimmb,to ſhalt the Miridional Line-of omghograe ae, 2-4 
with the Mervdions! Line in Heaven, 
- You may the fameway work-byxhe Azimuth of athye. Start! 
Oaly, whoreasthe Shadow of thoWyor fhoul@fall upon the op- 
poſiteDepree aforaſaid1Now you cea Sight or Perpen- 
dietlar upan that-oppaſite Degregand turn the Inſtrument a- 
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{ bout til che WyerattheCenctr,che Sixhy ;oppglte/ Des: 
gi80:0f the; Srars 2toiwndh, andahe Jlg aver, FAme nts 


with;the Merliddabbii cope C 
agre&withrths Mondiddabhine atyMaapen. 515 £1 1 
Fourthly,It may be found byany $«4rQbſeryedin, the. Mer idie 
an,if two ;Perperidiculats:he created inthe: Meridian Lane of 
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your-Inſtrument; i4qrthefrby;tuyning eaten Lin: 


rwa, Perpendicnlary andthe, Smricome ingo-a ftra 
the Meridian Linen Heawey: See more Waies-in Mr. Palmer. 


onthe Plariſphere; Book 4. Chap.:7:: 


If your Plain either Recline-or Jncline, apply one of the Sides 
of. your Clinatory Parallel td one ok che Semi-diameters af rhe 
Quadrant to the: flaws, in dachtforethatthe P{umbelirre Hanging: 
at libeery\may fall upan the:Cireumference' of the Quadran:,. 
for then the number of Degrees. of the Quadrayt compre- 
hended between the Side. of the QuadranrParallel-to the, Plarn, 
and the Plumb-lineſhall-be thenumber ot Degregspf Reclina, 
nation, if the/C er 10 the. Quedrant points Upwards; or: 1n-, 
clinat ion; if che-Gortoripoints Downwands. / '$ , HYMFS » TWILL! , 

; If yout Reclivmng' gr, o{ineng PlainyPechine, Draw, upon it a! 
Line Parallel wet rick, WORgDE may.dob applying the 
back- ſide of the Clinatory,and; Raihingor Doprothage| enter 
of the Quadrant,till the Plumb-line Hang juſt upog, ne of the. 
Semi-diametergfor-then you may by:theUpper ide of theC/;- 
natory draw an Herizonral Line if che Plain Inglene,ox by the Uny, 
der -fide.if it Recline, If it neither. Inclime;nor Retlowe, you may: 
drawian Horizontal Line both by the Upper and Under Sides 
of.che og drawn. the. Horizontal Line, apply the. 
North de ofthe Glinatoryto itand.ifthe/North end of the Needle 
paints directly.towards the Plaingitis then a Sourh Plain. If the 
Nerth pointof the Needle points directly fromthe Plain, itisa, 
North Plain:but if it points towards the Ea#,it is an Eaſft-Plain: 
if towards the Weſft,a Weſt Plain If itdo not point Directly ei- 
therEsft,Weſt, NorthgorSauth,chenſo manyDegrees as theNeedle 
Declines from any of thoſe four. Points; tp\any of the acher of, 
thel& 4Points,ſo many Degrees is the Declination;of the Plain, 
with. reſ{pe& (asaforeſaid) had. to the, Variation of the Compaſs." 

. Or if you find the Azimuth of the Sun by its Altitude Ob- 
ſerved juſt whenits Bears are coming on- or going off your | 
Plain 
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Plain, that Azimuth ſhall be the Azimuth of your Plain. 

Or you may ere a Wyer Perpendicularly on your Plain, 
and wait till the Shadow of that Wyer comesto the Perpea- 
dicular with the Hor; cn, which-you-may examine by. apply- 
ing APlumb-ling to 1&/tor the Plumb-line and 
the Shadow of'the Perpendicular will be in one: then taking 
the Altituds ofthe Sus you may by Prob. 22. of the Second 
Bood find-its Azimuth, and thereby know in t Azimuth 
the Plain of yer Þyal hes: forthe Azimgib your Plain lies in 
is diſtant fromthe Azi murb&f the Sanait Ho Degrees. 


PROB, I, 


How by one Poſition of thz Globe'to find the Diſtances 
. of the Rolir lines 2x all manner of Plains. 


_ through every 15 Deg-of the Equino#ial, to repreſent 
the-H potion of the GE Day and Night: and when 
the Pole of the Globe is Elevated tothe Height of the Pole in. 
any Place, afid one of theſe Meridian Lines be brought tothe 
Brazen Meridian, allthe reſt of the Meridian Lines. ſhall:Cut- 
' any Circle which you intendſhall repreſentthe:Plamof a.Dyal 
in the number of Degrees on the: ſame Circle that.each re- 
ſpective:Hour-Line. is diſtant fronyche Noor-line Point inthe 
me-Cirde:r >. 5<3.. DD 2: Mou ge ps i 
Thusif you thould enquire rthediſtance ofthe Hour-lines up- 
on an Herizontal Plain in Lendens Latitude; The Pole of the 
Globe (asaforefaid) muſt be Elevated $1.45 Degrees,and one of 
the Meridian Lines(you may'chute the Yerng Colure)be.brought 
tothe Braztn Meridiav,which being done,you are only.toexa- 
mine in the Horizon ( Becauſe it is an Horizontal Plajn)at what 
diſtance from: the Meridian which in Horizontals is the Noon- 
line)theſeveral Meridiens drawn on the.Globe interſe&t.the Ho- 
rizon;for that diſtance inDegrees ſhall be the diſtance on a Cir- 
cle divided into 360 Degrees that each reſpe&ive Hour-line 
muſthaye from the Meridian,or a Noon-line choſen in the fame 
Circle:and Linesdrawn fromthe Center ofthatCircle through 
thoſe Degrees ſhall be che Hour-tines ofan Horizontal Plaim. 
Ifit be an Ere& Dire& South Dyal you enquire after; Keep- 
| ing 


Y OU may have Meridian Lines drawn from Pole to Pole 
the 
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ing the Glohe in its former Poſition, apply the Quadrant of Al. 
ritade to the Zenith, and its lower end to the Eaſt Pointof the 
Horiz0n,for then ( as was ſhewed in the Preface) by imagining 
the Globe to be preft Flat to the Graduated edge of the Ls 
drant of Alritud,,thatFlat ſhall be aSourbPlain,and the number 
of Degrees the MeridianCuts intheQuadrant of Altitude num- 
bred from the Zenich Downwards ſhall be the'number of De- 
grees that each Hour Line ſhall be diſtant from the Meridian 
or Noon-line in a' Circle of 360 Degrees; and/Lines drawn 
from the Center'of that Circle through thoſe Degrees,ſhall be 
the Hour Lines of Halfthe Day: the Hour Linesfor the other 
Half of the Day are of the fame diſtance fromthe Noon-line, 
with theſe; only they muſt be placed on the other fide the 
Noorr-line. | 

If your Plain be not Direct but Declines Eaft 'or Weſt; 'you 
muſt number the Declinatio® Eaſt wards or Weftward; 'tel- 
pecively in the Degrees of the Horizon and (the y_ 0 
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Altitude ſcrewed to the Zenith (as aforeſaid) bring the lower 
end of the Quadrant of Altitude tothe ſaid Degrees of Declina- 
tion, and the-numberof Degrees Curt'by the Meridians in the 
Quadrant of Altitude (numbred Downwards) is the number of 
Degrees that the Hour-lines are diſtant from theNoonLine in 
a Circle of 360 Degr ndLines drawn from the Center of 
that Circle through thoſe Deg. be the Hour-lines of Half the 
Day. And if youturn about the Quadrant of Altizude upon the 
Zenith Point,till the lower end of it-come tothe Degree of the 
Horizon oppoliteto the Degree of Declimation found before;the 
Meridian on the Globe (as before)ſhall Cut the Quadrant 
or Altitude in the number of Degrees(countedDownward )that 
cach- Hour-line-rs diftant- from: the other fide'the Noon-line: 
And Lines drawn from the Ceater ofthat Circle through thoſe 
ſhall be the Hour lines of theother Half of the Day. 

It your Plain Decline and allo Recline or:incline, you muſt 
uſe the Gnomonical Semi-Circle, deſcribed in Prob. 12. which 
muſt be Elevated onthe Quadrant of Altitudewhen it is ſet to * 
|  cheDeelination(asby theformerRule)according to theComple- 

ment of Reclination, or Inclination.But if your Plain be Dire#, 
and Recline, or Incline, it muſt be fer tro thei Meridien, and the 
Meridians on the Globe ſhall Cut that Semi-Circle in the num- 
ber of Degrees counted fromthe Quadrant of Altitude, if the 
Plain Declimes,or from the Braſen Meridian;it it be: Diredt{ that 
the ſeveral Hour-lines are diſtant from' a-Line Perpenidicular 
to an Horizontal Line in a Circle divided into 36 Degrees: 
And Lines drawn from the Center through thoſe Degrees ſhall 
be the Hour-Lines of ſuch Reclaring-or Inclining Plains. 

If your Plain be an Eaft-or Weſt, either Dire or | Declining; E: 
or an Equino&#ialPlain(for they areupon.the matter alLone)you » = 
may better conceive how they are tobemade, than make them I 
by theGlobe. And forthe help of your fancy herein,takeMr. Bla- 
graves Conceit, who in his Book 6. Chap. _ properly de- 
monſtrates the Rules for Projecting the Hour-tines-on theſe 
Plajns.He propoſestotake 1 2Wyers bowed intoexactCircle,all 
of equalDiameter,and ſet togerher at equal diſtance one from 
—_—_ in-two oppoſite Points, as in two Poles, and to have.a 
ſtraight Line co paſs from one Pole toanother,as an Axis. Thele 
12 Wyers ſhall repreſent 24 Meridional Semi-Circles; Or 1n- - 
deed * tor may repreſent the mn it ſelf, containing 24. Me: 
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ridional Semi-Circles to be 
deſcribed on the Globe, as 
aforeſaid; Andif you place 
the Horizon of the Globe 
Horigontal , and the North 
and South Points of : the 
Globe towards the North {þ 
and South" Points in Hea- 
vin, and bring one ot theſe 
Wyer Meridians diredtly [ 
under the Brazen AMeridran 
and the Axis of this Wyer- 
Globe im the Plain of 'the %+-4A-+«- ++ - TT" | 
Horizon, and faſten aTheed 
in the middle of the 24xi; Alt; 
that Thred drawn fromthe _ 
middle of. the Az by eve- 
ry one of 477 to hat, 
1 prolonged it COQCnN an roy 
Eaft and Weſt Line drawn 
dire&tly Under or Overthe 
Poirits Zenith or - Nadir , | 
point out on that Eef and «gore eorooponenan tance nnnenme =. 
Weſt Line -the diſtances of 
* Clock Line, and Lines DEED 
aClock Line; incs drawn atRight An ughthat 
Eaft: and Weft Line, fhall be the > a of an Raſt or 
m_ Le or of ACT, ns Plain. 
he moving thi Wyer toWyer ropreſentsthe 
Motion of the'$#n, which as it- var al the Meridian; 
caudes the Shadow of that Mer;dions! Serai-aiccle which it is 
directly Over, and the Axis, andthe AMeridinal Semi-circle 
directly Oppoſite to the Upper Meridioval Semircircke tofall 
all into one ſtraight Line: and upon what Pointin the Ea#f 
and Weſt Line (mentioned befoce)that Shadow-line fhall fall 
is marked out © application .of the 'Lhred as aforsfaid : 
and is an Hour-line on any of the aforeſaid Plgins. | 
If you underſtand this Problemerightly,you already know 
how todraw the Hour-lines upon allmanner of Plains,andneed 
nofurtherInſtructions,yet partly fearinga youngStudenthould 
not 
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not clearly underſtandtheſcRules,and partlydoubting(hecauſe 
other Authors have been moreCopious upon thisSubjeR) that 
I-ſhould be cenſured to be too ſparing of my pains, if Lſhould 
lightly couch ſo eminent a Doctrine as Dyalleng is: Therefore i 
ſhall more diſtintly handle Dyallmg by the Globe,accordingeo 
the Way or Method that other Authors have Uſed, and 

after ſo plain. a manner as poſſibly my Genius can devile, 


. PROB. II. 
To make an Equinoctial Dyal. 


Dp a Circle, on a ſquare Board or Plain, as BCED 
and through A theCenter thereof draw a ſtraight Line 
Parallel'to one of the Sides,as B E ; Crols that {traight Line 
with another ſtraight Line as C D at Right Angles : 4o ſhall 
the Circle be divided into 4 equal parts. Divide each of theſe 
four equal parts iato 90 Degrees; as in the Figure, This 

Circle, ſhall repreſent the Horizon. < .-{| 
Ere& a Wyer exactly Ponticnine to the Center'vf the 

Plain, and that Wyer ſhall be the Gromon or Style of the 

ThenElevate one of the Poles of your Globe into the Zenith, 
and bring the Eqaine#ial Colate to the MeridianAnd becaitſc 
in every Hours Time 15 Degrees of the Equazor paſſes chrengh 
the Meridienin Heaven,theretore turn the Globetill vg/Degrees 
of the Equator paſſes through the Meridjan of your el ſhall 
the Colure paſs by 1 5 Degrees of the Horizon allo./Therefare 
from the Center of your Plazn draw ſtraight Liges through 
I5 Degrees from one of the Semidiameters both waies: ahd 
thoſe - 9.5 Lines ſhall be two -/-_— —_ Fx 
Globe till 1 5 Degrees niore ofthe Equator paſs through the Aﬀe- 
ridian, and you will find;as beforegthe Cilurepals by 15 Degrees 
more of the Horizon; therefore on your /1ajn number x 5-Di- 
(renfthar Beyond boththe former Lizes,andfromtheCentecr 
raw ſtraight Lines through both choſe 15 Degrees, and they 
ſhall betwo Hour Lines mote.Forall the other Hour Lines turn 
the Glebe eill 1 1 Degrees of the Ezuator at atime pars through 
the Meridien;as before,and you will find thar for every 15 De- 
grees of the Equator that palles through the Meridian;the Colne 
will paſs through 15 Degrees of _ Hoyiz,06 : therefore choſe 
| FS Hour 


HourLines muſt be drawn fron the Center accociing tothe 


the Hour Lines, you may ft Figures on them; beginning to 
number your Hour Lines from one of the Diameters, mark- 
ing itwich XIT,zndthe next Hour Line to the lefrHand with 
Land thenext II, the next HI, &c. toXII : and begin again 
with T,TI, TIL, &c. til you come tothe other XII, where. you 
began: and then your Dyal is finiſhed. See the Figure. - 


This is an Univerſal Dyal, and ferves in all Lazitudes: there- 
fore when you. place it you muſt ſet ane of the XIIs down- 
wards, and the Ax;s Parallel to the Axis of the World. 

But note, Both Faces of this Dyalought to be Divided, and 

- the-Gnomen muſt appear on both Sides like tlie ſtick in aWhir- 

: Ku ppg uſe; orelſe you muſt turn itupfide down, 
"fo oft as the Sun paſlesthe Equinodial. 92h 

_—— B 
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{ucceflion of every 15 Degreeson your Plain. Having drawn 
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PROB. IL 
To make an Horizontal Dyal, 


Eſcribe a Circle on your Plain, as CBDE, and through 
| the Center A of that Circle draw a Meridian (or Twelve 
a Clock Line)as BE; croſs that Line atRight Angles with ano- 
ther Line as CD; ſo ſhall your Circle bedivided into four onal 
parts; Divide each of theſe four parts into goDegrees; ſo ſhall 
the whole be divided into. 360. Theſe 360 Degrees repre- 
ſent the 360 Degrees ofthe Horizon, which a Meridian Line 
drawn through the place of the Su»,runs through incvery 24, 
Hours: The Motion of which Meridian Linethrough the De- 
grees of the Horizon is Regular in a Parallel Sphere ; for. in e- 
qual Time it moves an equal Space throughout the whole Cir- 
ole, viz. it will paſs through 15 Degrees ofthe Horizon in one 
Hours Time (or which is all one) whiles : 1 Degrees of the 
Equator paſſes through the Meridian; as was ſhewed in thelaſt 
Probleme: But in an Oblique Sphere its Motion through the He- 
rizonis Irregular,and that more or leſs according to the more 
or leſs-Obliquity of the Sphere: for far Northwards or Somthwards 
. you may ſee this Meridien Linz pa's through yo,50,yea 60 De- 
grees of the Herizen in one HoursTime, viz, whiles;r 5 De- 
grees of the Equat.y paſs through the': Meridian: butin an 
other Hours Time you will ſcarce have 4or 5 Degrees pals 
through the Horizon whiles 15” Degrees of the Equator. paſs 
through the Meridian. | 
But that you may know the Motion of the Swn./repreſented 
by this Meridian Line). through the Horizon in all Latitudes; 
levate the Pole-to the Elewarion-of your Place, and chuſe in- 
ſteadof a Meridian Line through the - Place of the Sun: the 
Vernal Coluretobe your Meridien Line; both becauſe it is moſt 
viſible, and becauſe fromchencethe Degreesof the Equator are 
begun to benumbred, ſo that whatſoever Decimal Degree-6f 
the Equator you light on at the Aeridian, or elſe. where, you 
will find its number from that Colzre already ſetdownto your 
Hand,without cither Adding to,or Subtracting from it,Bring 
this Colure therefore to the Meridian, and the Index of the 
Hour Circle to +2 in the Hour Circle. Then turn the Globe 
| Weſt wards 
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Weſtwards, and ſo oft as 15 Degrees of the Equator paſſes 
through the Meridian, ſo oft you muſt examine what Degree of 
the Horizon the Vernal Colure Cuts; and thoſe Degrees and Mi- 
nutes ſo Cut by the YVernal Colure muſt be found in the Circle 
CBDE, beginning your account or reckoning at B towards D, 
and markt with Pricks: through which Pricks me muſt draw 
Linesfrom the Center A, and thoſe Lines ſhall be the Hour 
Lines After:Noon. Then bring theColure tothe Meridian again 
to find the Forenoon Hour Lines,and turn the Globe Eaſtwards, 
and ſooft as 15 Degrees ofthe Equaror paſſes through the Me- 
r:4ian, fo oft you muſt examine what Degrees of the Horizon 
the YenarlColare Cuts; and thoſe Degrees and Minutes ſo Cut 
by the Yernal Ceolare raft be found in the Circle CBDE, be- 
pinning your reckoning from B towards C, and market with 
Pricks: through which Pricks you muſt draw Lines from the 
Center A, 7. thoſe Lines ſhall be the Forenoon Hour Lines. 
Theſe Hour Lines muſt be markt from the Meridian Line, 
viz.the Line A B, which is the 12 a Clock Line towards D, 
with LILHI, &c. till you have numbred to the Hour of $7 
fer (found by Prob. 7 of the Second Book) the Longeſt Day, 
and from the Meredian Line towards C with XL X, IX, &c. 
till you have numbred to Sun Rifing the Longeſt Day. 
| The Style muſt be placed in the Center, and Elevated ſo 
many*Degrees above the Plain, as the Pole is Eleyated above 
the Horizon of the Place. 


Example of the whole, 


I would make an Horizontal Dyal for Londons Latitude : 
Therefore I ctevate the North Pole 51 4 Degrees above the 
Horizon, and bring the Vernal Colure to the Meridian, and the 
Index of the Hour-cirele to 12 on the Hour-circle. 

And tutniag [ x ja Clock, ortill 15f 11.46 
the Globe \a{ Deg. of the Equa- \24:1 5( | 

eftwards, J3N\tor pals through 3s 4\,from the Me- 
ill the In- Naf the Meridian; I\523.36\ ridian. 
dex points /5\fnd the © Colwe /71. 6 
to 6 4Cut the” Horiz. itnt\ '9o. 


Theſearethediſtances oftheHourLines fromNoon till 6 at 
Night;and to thelediſtanceson the Plain (counting from B to- 


wards 
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wards D,) tk mike Pricks antt from the Center I draw Lines 
jews ene roy ;anf theſeLings arecthe Hons lines from: 2 
\ Bir the Sin the Lo Dayhiries tit paft 8 
| a Nghe #5 Sik find þy Pray i of ehs;Sovohd Book ; 
ter rehere wantsth& t urtines, which thoagh 
they may be found after the Ls Way) [4 fomidrhe former (viz. 
by continumg the turning the Globe Weſtward) # he chac I 
may the fooner reduce my ork'tothePlaimI count numbgr 
of Degrees betwgen the 7.4 42 ClogkLineandthe 5 aClock Line mn 
the circle on the, Plain; ig rthe number of Deg. counted 
fromD towardsE jsthediftance of the 7 aCtotkHoar-tinefrom 
the 6 aClock heur- ne. and gels Any of Bxg,contained be- 
tween the 6 a C E 4 4 Clock hour-line is 
the diſtance of bs hoar-1; ne From the\s aClock- 
Hour- Lane, 
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have drawn the Fore-noon Hour-lines: for then by laying 
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| theedge of a Ruler(that will reach throu 


12. The 
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ping it (xx, 3a Clock, ortillr5 (21 
E eres 10: top ws Mayorer N21 
'« In. 1s through theMe 3 | 
dex points 8 { r:dian, I find. the N5 3.36 from theMerid. 


Theſeare the diſtances of the Hour Lines from Noon to 
6 a Clock inthe Morning ; and theſe Uiſt ,I ſeek in the 
Circle of the Plain (counting from the Noon Line:B towards 
C) mark them;with Pricks; through which Pricks (as be- 
fore),I draw Lines from the Center to/the outhde Plainand 
thoſe Lines ſhall bethe Hour Lines | d2. 

Or,havingthediſtance of all theAfrernoonHourLines,I have 
alſo the diftance of all the ForenoonHour Lines from the Me- 
ridian;;as you may fee by comparing the two-former Tables : 
 Forthe1 a dock HourLine Afternoon is equidiſtant from the 
Merid, ofNoon Line-with thei 1 a Clock Hour Line before 
Noon,wiz.they are both 1 1 Deg. 40 Minutes diſtant from the 
NoonLinZand the 2 a Clock Hour Line After-noon is from 
the NoonLine equidiſtant with the 10 a Clock Hour Line Be- 
fore-noon; for they are both-24 Deg. 15 Minutes diſtant from 
the Merid. or Noon Line: and fo all the other Morning Hour 
Lines arediſtant from the Noon Lines by the fame ſpace. that 
. the ſame number of Afternoon Hour Lines(rold from the Me- 

ri4:an on the contrary ſide the Noon Line) arediftant from 
Meridian. | 

Whence it follows,that fince'as aforeſaid)the ſame number'sf 
Hour Linesafter 6 at Night,andbefores in the Morning have 
the ſame diſtance from the 6 aClockLine that theſamenumber 
of HourLines before6 atNightand after6.intheMorning have 
irom the 6 a Clock Line;and fince the ſame number of Hour” 

, | | Lines 
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eas 


Lines Before Noon arc equidiftant' from ' the , Meridian or 
Noon Line by the ſame ſpaceof Degreesthat the ſamenumber 
of Hour Linzs Afternoon are,Itfollows (lay) thac having 
found the diſtance of the Six Hour:Lines either before or afte: 
Noon,you havealſogiventhediſtance of all the other hourlines, 
If you will have the Half Hour Lines placed on your Dya/, 
ou mult turn the Globe till the Index points toevery halt Hour 
in the Hour-Circle,as well as to the whole,and examinethe De- 
rees of the Horizon Cut bythe YVernal Cilureas you did for the 
Whole Hours;and in like manner transfer them to your Plain, 
Having thus drawn all the Hour Lines, I count from the 
Noon Line b 1+ Degrees,the Elevation of the Pole here at 
London;and from the Center A, I draw a ſtraight Linz,asA F 
through thele : 1: Degrees for the Gnomon or Style,and pro- 
long it to the fartheſt'extent of the | Plain:From this Gnomen 
of Style I let falla Perpendicularupon the .Noon Line asF G 
(this Perpendicular is called the Sub/yle)and this Perpendicus 
lar and its Baſe (which is the Noon Line) and Hypothenuſa 
(which is theGnomon)ſhall make a Triangle,which being e+ 
rected upon the Baſe,ſo as the Subſtyle may ſtand Perpendi- 
cular to the Plam,the Hypothenuſa A.F ſhall be the Gnomon; 
and be parallel to the 4xis of the Forld;and caſt a ſhadow 
upon the Hour of the Day. 


PROB. IV. 
To make an EreQt dire&t South Dyal, . 


| | 1þ goaceeh on your PJain an Horizontal Line as C A D, as 
was ſhewed in the Preface:in the middle of this Line(as- 
_ at A)deſcribe as ona Center the Semi-CircleCBD: from the 
Center A let fall a Perpendicular,which ſhall divide the Semi. 
Circle into two Quadrants,cach of which Quadrants you muſt 
divide into-go Degrees. Then Redtifie the Globe, Quadrant of 
Altitude,Colure and Hour Index, thus, Elevate the Pole of the 
Globe to the Latitude of your Place,and {crew the Quadrant of 
Altitude to the Zenith. _ Then bring the Yernal Colure to the 
Meridian,and the Index of the Hour-Circle, to the Hour of 1, 
in the Hu7-Circle,fo ſhall your Globe, Quadrant of Altitude , 
Colzre,and Hour Index be ReQified. And thus you muſt alwaies 
* Reftifie them for themaking of —_ Sorts of Dyals by __ 
Globe, 


adi a 


| Globe Weſt-\n{ Deg.of the Equa- 


. ———_————_ee ora Mm —_ — _ — 
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Globe. Thento make an: Ere# Dire# South Dyal,Bring the 
lower end of the Quadrant of Altitude to the Fe Point of- 
the Horizon;and turn the Globe He/twards till the Index points 
to all the Hours Afternoog;and examine in what numbers of 
Degrees from the Zenith the Colare Cuts the Quadrant of Al- 
titude when the Index Points to each Hour:for a Line drawn 
from the Center A through the ſame number of Degrees 
reckoned from the Perpendicular A B (which i: the 12 a 
Clock Line }towards D-on the Plain, ſhall be the ſame Hour- 
Lines the Þdex points at. 

Thus in ous Latitude, viz.5 1; Degrees the Verna] Calure 
being brought to the Meridian and the Index to 12, 


If you turn the(+1 Ya Clock, or til 15C 9.15 
19.15% 

wards , till the  3\zor -- paſs Emu 32. 5 \counted frorh . 

Index pointsN4f the Meridien, the £45. 05 the Zenith. 

tO 5\ Colare will Cued 67. 4% 


6 Jthe Quadof Akrant 90. 


And theſe are the diftances of the after-noon Honrlines;which 
you muſt transferto the Eaſt fide of your Plamvizfram Bro- 
wards D;and draw Lines from the Center A. through theſe di- 
ſtances;and theſe Lines ſhall be your After Noon Hour-Lines. 

Note (oncefor all)when the Colure goes off that Circle you 
examine the Hour diftances in, the Sw» will Shine no longer 
upon that Plainzas in this example,the Colure goes off the Qua- 
drant cf Altitude at 6 a Clock, therefore the Sws will not Shine - 
longer than till6 a Clock upon this Plain, 

The Hour-Lines Before Noon have the ame diftancefrom - ' 
the Meridian that the After Noon Hour Lines have,as was 
ſhewed-in thelaft Probleme:Only they aft be counted from 
B towards C, and drawnon the #eft ide the Naon Line. 


Otherwiſe. 

You mayreduce all Verticals into Horizontals;ifyqu Elevate 
the Pole of the Globe to the Complement of the JOEL of 
your Place,and bring the Vernal Colure to the Meridien under 
the Horizonand the Index of the Horr Cir c le to.12; an turn 

| «i 


—— 
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the Globe Weftwards, for as the 'Index paſſes through every 
Hour on the Hewr Circle, the Colare ſhews. in the Horizon the 
diſtance of rhe ſeveral Afternoon Hour Lines from the Mer- 
dian of 12 a Clock Line, in the Circleon your Plainnumbred: 
from B to D:and Lines drawn from the Center —_— thgſz 
diſtances on your Plain ſhall bethe After Noon Hour Lines of 


ur Dyat. 
<oiids Example. 


| Londens Latitude is 517 Degrees,Its Complement to go is 

38]. Therefore I Elevate the Pole 38; Degrees above the 
Herizon,and bring the Vernal Colure to the Meridian under the 
Herizon,and the Index of the Hour circle to 12 on the Hour 
Circle, Then, | 


Turning - I 


the © Globet 2 


Deg.of the Equa-J9 t9.15Cie&ion © of the 
Weftwards,( 3 


tor. pals through / 32. 5 \ Meridian. and 
till the Is- ( 4f the Meridian ; I=4v. oithe Horizon , as 
4 ny 5 find the Colure Cut, 67, 9Gin the. former 
tO the Horizon in C9o. STable. : 

And theſe are the diftancey ot;the 6 Hour Lines fromthe 
Meridian; As you may ſee in this Figure. 


aClock:6r till x5 9.18 ga the  inter- 
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By this Example.you may ſee itisealy to reducePerticals in- 
to Horizantals: and Heorizontals into Verticals:for this Ere# Di- 
"re South Dyalis an Herizontdl: Dyal © thoſe People that In- 
'habitego Dep. from Us,vis.inthe Seth Latitude of y8iDepgrees. 

2 Then make a Triangle, I the Noon Line Ego 
F | D : 


- b f 


tet. _ 
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Baſe: from it count the ypy——_ of the Poles Eelvation,viz. 
23! Degrees,and through them draw the Line A. F,from the 
center A which ſhall be the Hypothenuſa;Thenlet fall a Per- 
pendicular. upon th2:\Noon Line: A-B,ſo is your Triangle 
mace. If this Triangle be ere&ed wg upon the 
Bae or Noon Line, the Hypothenuſa A F ſhall ſtand paraltel 
tothe Axis of the 1crld,and caſt a Shadow upon the Hour of 


tac Day. Rr 
To make an Ere& DireQ North Dyal. 


F the Erec# Direft South Dyal were turned towards the 
North,” and the Line C A D. were turned Downwards,and 
the Line marked with 7 be now. marked with 5,and the Line 
$ with 4,and the Line 5 with 7,and the Line 4 with 8,then 
have you of it a North Ere&# Dire& DNyal. 
All the other Hour'Lines in this. Dal are Uſeleſs, Becauſe 
the Sun in our Latitude Shines on. a. Nerth Face the longeſt 
Day only before. 6 in the Morning,and. after 6 at'Night. | 


PROB. VI. 
To make an Ere& Dire Eaſt Dyal. 


*. 


Heſe Sorts of Dyals may better be demonſtrated than 

made by the” Globe ; unleſs the Axis of your Glibe 

were acceffible,as in the Wyer-Globe , ſpecified in. Prob.. 1. 

Of this Book therefore. when you would make an Eft or 
IWeft Dyal,or a Polar Dyal, 

Provide a {quare. Board; as A B C Dgdraw the. ſtraight 
Line e f upon 1t parallel ts-the ſides A C,and B D, and juſt 
11 the middle” bztween them: Croſs this ſtraight. Line at 
Right Ange with another ſtraight Line,as g &,quice: through. . 
the Board: _ DE | aL 

Upon this Board with a little Pitch or Wax faſten theSemi- 
Girele of Poſitionglo as baththe Poles thereof may lie inthe Line 
z h,and the middle of the Semi-Circle marked.oo may lie upon 
the. line e f fo ſhall ; be the Center of the Semi-cyrele of Poſvien; 


= : 
ld. ac 6c 
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In this Center make a {mall Hole through the Board fit to re- 
ceive a Wyer or a Nail:So may you with the Cirele of Poſiti- 
on thus fitted,and the fide CD applied to a Line of Contimgence 
Elevated tothe Height of the Equino#ial,draw Lines from the 
Center through every 15 Degrees of the Circle of Poſition,and 
by continuing them interſe& the Line of Contingence in 

ints from whence the Hour Lines of an Ea# or Weſt Dyal 


15 to bedrawr. 
Example. 


T would make an Ere# Dirett Eaſt Dyal for Londons Lats 
tude. T herefore I faſten a Pluwb-linc a little above the place 


on the Wall where T intend to make my Dyal,and. wait till ic 

Hangs uietly before the Wall:then if the line be rubbed with 
= (ik a Carpemers line)T may by halding the. Plambe; 
| e tothe Wall, and ſtrainingjr pretty ſtiff ftrike with ita. 
| | __ Rraight 


- 


: 
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| Acaight line as Caypenrers do. This line ſhall be a Perpendicu- 


lar as BE: I chaſe'a convenient point in this Perpendicular,as 
ar G,for a Centerwhereon [d<fribe an occult” Arch as H I; 


' this Arch muft contain the nimberof Degrees of the Elevati- 
on of the Equind#ial counted between Hand I (which in our 
 Latitudeis $8" Therefore in a Quadrant of the fame Radius 
with the occult Arch I meafare 38% Degrees,and ſet them off 
in the Plain from H in the Perpendicular to I: Then from Ito 
the Center G in thePerpendicular,| draw the Prick line I G, 
andthis Line ſhall reprefentthe "Axis of che World:I croſs this 
Axis at Right Angles withthe Line G K,and draw it from G 
t& Ko ng as I poſſibly can:this Line ſhall be the Contin- 
ent line. l find a convenient place in this Comrmyent-Hne,as at 
V Lto which I apply the ſide of the Board CeD loas that the 
. point e may ly juſt upon V'I in the Contimgent-line;and having 
a Thred faſtened in the Center of the Semi-Circle of Poſition, 
I draw that Thred ſtraight over the firſt 15 Deg. of the Gr- 
cle of poſitionnumbred from otowardsh,and where the Thred 
Cuts the Contingent-lineI make a Mark,tor that Mark (hall be 
the Mark for the 7 a Clock Line.From thence I remove the 
Thred to 30 Degrees of the Semi-Circle and drawit through 
the Contingent-line, and where it Cuts the Contingent-Line 
there ſhall be the Mark for the 8 a clockLine.From thence 
I remove the Thred to 45 Degrees of the Semi- Circle- and 
draw it through the Contingent-lime,and where it Cuts the Con- 
tingent-line there ſhall be the Mark for the 9 a Clock Line. 
Fromthence inlike manner I remove the Thred to 60 and. 
75,and where the "Thred Cuts the Contingent-line ſhall be the 
Mark for 10 and 11 Clock Lines; The 12 a Clock Line can- 
not be drawn on this Plain,as you may ſee,if you apply the 
Thred to9o Degrees,tor though you ſhould draw it out never 
ſo far, yet would it never touch the Contingent-line, becauſe 
it is Parallel to the-Line g h,and lines Parallel neyer meet. 
But becauſe in our Latitude the Sun Riſes before 4. in the 
Morning,therefore two Hour Linesare yet wanting,viz.5 and 
4, which I may find either by applying the Thred firſtco 15, 
anÞ$next ro 36 Degtecs from o towar sg inthe Sem'-G'rale; 
and fo Marking where it Cutsthe Contingent-lint,as befare:Or *' 
elſe by transferring the diſtance of the lame number of Hour 
Lines froth: thie'6 aClock Line already drawn on the fide e 6, 
tothe fide e g,as in Prob.2.of this Book is more fully ſhewed. 


Having 
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Having thus Marked out on the Commpem-line the diſtances 
of each Hour;lI draw a Line parallel to the Contingent-line;and 
draw. Lines from every . Hauer, Markt - on Conting ent 
to croſs. the Contingent-lme at Right Angles,amd continueeach 
Line to the Line parallel to the Contingent; and thele Lines 
ſhall bz the Hour Lines of an Eaſ# Plaim. Totheſe Hour Lines 
I ſee figures, as in the Scheme may be ſeen. | 
The Style D,K. of this Dyal (as well as of others) muſt 
ſtand parallel to the Axis of the Yorld: It muſt be allo parallel 
to allthe Hour Lines,am ſtand directly. over the 6 a Clotk 
Line,and that ſo high as in the diſtance between the. Center 
of the Semi-Circle of Poſition and the point. where the 6 a + 
Clock Line Cuts the Contingent-line : Or (which is all one) . 
at ſuch an Height as when it is laid Flat down upon the. Plais . 
it. may juſtreach the 9 a Clock Line. 


To'make an Erett Dire Weſt Dyal.:. 


N Exreft Direct We#f Dal is the- fame ig-all ralpeds; 
with an Ere# Dire#t Eaſt Dyal; Only as the Eaſt ſhews . 

--n Fore-noon Hours , . the Weſt ſhews the. Aﬀernoon- 

ours. | 

Thus if you ſhould draw the Ea# Dyalon any tranſparent 
os on Glaſs, Fox eg &'v o"_ porn 2h ons Side - 
will appear an Eaſt Dyal,and onthe othera ef; Only the Fi- - 

gures (as was Fred betore) muft be changed:For this which 
in the Ee Dyal is 1 1,in the ef mult be. 1: that  which-in 
the Eaft Dyal is 10, in the We muftbe 2 ; that whichia the: .. 
Eaft Dyal'1s 9, in the Wef muſt be 3.8&c. . 


[PROB..VIE 
Tomarh aPolar Dyal. : 
Olar Dyals are Horizontal Dyals under the: Equacitial : - 
\ They are of the fan kind Ek Eat andHft Dyals; Our - 
whereas Eaftand Weſt Dyaks have butthe Hour Lincsof Half .: 
ve Longeſt Day defcribed on. them,theſc have. all.the —_ 
| eS.: 
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Lines of the whole Day; and are marked on both Sides the 
Noon line; as in the following Figure. 


- The Sryle of this Dyal muſt ſtand over the Noon Line , 


Parallel tothe Plain;forthen it will alſo be parallel to the Axis. 


LE —_— 
— 


6 
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of the Weorld:and its Highth above the Plain mult be the di- 
ſtance between the Center of the Semi-Circle and the point 
in the Contingent-Line Cut by the Noon-line. But I have in- 
ſerted the: Figure,which alone is ſufficient inſtrutions. 


PROB, IX, 


To make EreQ South Dyals, Declining Eaſtwards or 
' Weſtwards. 


RAW on your Plain an Herizontal-line,and on it def- 

cribe a Semi-circle, as you were taught in Prob.g. 
Then Re&ifie the Globe, Quadrant of Altitude , Colure; and 
Hours Index, as by the ſame Probleme:and bring the lower end 
of the —_— of Altitude to the Deg. of Declination from - 
the North point in the Horizon ages or Weftwards; for 
then the Quadrant of Altitude ſhall repreſent a Plain Declining 
from the North Eaſtwards,or Weſtwards accordingly. 'Then 
turn the Globe Eaftwards, till the Index of . the Howt-circle 
pointsto all the Hours before Noon,and examine in what 
number of Degrees from the Zenith the Colure Cuts the _ 
rant of Altitude , when the Index points to each Hour, For 
a Line drawn from the-Center A through the fame num- 
- ber 
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re Dya 
| for one Halfofthe Day | 
 _ -ter Noonina Dire& Dyal,you have alſo found the diſtances 


upon the contrary 


Hour lines 
Therefore for finding the After Noon Hour lines,I turn abour 


the 
end 


% \ 
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ber of Degreesreckoned from the Perpendicular A By which 
is the 12 a Clock Line towards C — Plain,ſhall be the 
ſame Hour-lines the Index points at. 


Example. \ 


I would makean Ere& Dyal Declining from the North to- 
words the Eaſt 63 Degrees : TheGlobe, Quadrant of Altnude , 
Vernal Colure,and Hour-Index Re&ified,as before | bring the 
lower end of the Quadrant of Altitude to63 Degrees counted 
from the North point of the Horizon towards the Eaſt: Then 

11 Ja Clock:ortill 15 9.43 
I turn the 10\ Degof the Equa- \ 19. © | 
Globe Eaſt-) 9( tor paſs "through J25.57 Y counted from 
wards till. 5 Jthe Meridian,and\ 35. 10) the Zenith. 
the __ 7? find the Colure $5.56 d 
points to 6 5 Cutthe,Quadrant 60.15 


5 of Altiudein - 7945 


And theſe are the diſtances of the Fore-noon Hour-lines, 


which I ſeek in the Y7eft-ſide of the Plainyviz.from B towards 


rough theſe diſtances I draw lines from the Center, 


: and theſe Lines ſhall be the Fore-noon Hour-lines. 


Now herein is a difference between Declining Dyals,and D.- 
Ls; For having found the diſtances of the Hour-lines 
. be iteither for Before Noon or At- 


*forthe other, Half Day;becauſe,as was ſaid Prob.z. Equal : 
b ——_— Hours have equal diſtance from the Noon line:Bur 
mm Declm 


Dyals it is not ſo :Becauſe the Sun remaining lon- 
ger upon that ſideof the Plain whichit Declines togthan it doth 
ary Side, there will be a greater number of 

n it,and by conſequence the diſtance of the 
than on the contrary Side of the Plain. 


our Lines 


_—_ of Altitude upon the Zenith point till the lower 
it come to the Degree of the ' Horizon oppolite to that 
Deg.of Declination that the Quadrant of Altitude was placedat 
when T ſought the Fore Sn a Lines,vis. to 63 ogy 
coun 


hs 
o 
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counted from the Seth toward the Weft,and theVerval 
re) tO12, 


Colure again to the Meridien,and the Index (as be 
Then, 


turning the wo 1 Da Clock, or till 15 Deg. of the{ 11.20, counted 
. Weſtwords til Equa.p.ſs through the Me- I a64) from = 
the /ndJex points rid. | fnd the Celure Cut 4929 Zenith. 
to Fe the - Quarcrant of Alt itunde m\ 75 5 


And theſe are the diſtances of the After Noon HourLines, 
which diſtances I ſeek inthe Eft Side of the PLanvia from 
'B towards D (as before) ant ib —_— Lines from the Cen- 

ter A through theſe diſtances] have allthe Afternoon Hour 
Lines alſo drawn on ay Plain. 

You may note, thar this Plain is capable tOreceive no. more 
Hour Lines Af er Noonchan 4; for when the Colure goes. off 
the Onadrarit of Aljitnd&the Sun goes olf thele kind off Plaine. 

To theſe Hour Lines 1{et their numbers,as gou may ſeg 
in the Figure. 

Then to find both the diſtances of the Fs ubſt ler line from the 
12.2 Clock line,and the Elevation of the Style above the Platn, 
"Bringthe Colure to the twitnber of Degrees of the Plains Dacli- 
ation , counted in the Hotizon from the South. point: to. the 
Eaf point, andthe Quadraiit of Altitude to the Degrees of the 
Plains Detlination counted in the Horizon from the Noreh point / 
towards the Eaf,lo ſhall the Quadrant wt Altitude and theCe- 


— 


aan If of A hitud wa 
wh wow the e natmber of Erehert4 > Style i 
Elevated above the P/ai»;which in this Example 1.3 Non 
45> Min.Whertefore for the Uiftance of the SubPwer _ rom 
x I 2a 'Clock Line,I coantin the Circle-from yer 124 Clock 
line in the contrary fide of the Plain,viz.in the Weſt fide(be- 
cavſe the Plain Deelines towards the Bei?) 1 pDeg 44, Min.as- 
at Dand through BU HOEETCT flo che 
Center A,T draw the Tine A gs be:the: Subſt wo 
. lne:Andfromche Subſjler Fire way)I nattiber 3 3 
grees 40 Min. the Eleyation of the Style aboye the Plan, _ | 
through ' Þþ 
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A, the line F,for the Sr9le or Gnuormen;Thenl let fall the Per- 
pendicular F G upon the Subftzle A. G: Soisthere a Triangle 


To [Cc [| 0:6 


chrough uk Degrees and Minutes Idraw from the Center 


», "I 


I\\4£A] 


, 


+ 9095 PE 
made , which ifit be ere&ed Perpendicular upon the Subtle 
AG, the Style AF ſhall be Parallel to the Axis of the World, 
and caſt a Shadow upon the Hour of the Day. 

Here you may ſeethat in Declining Dyals the Style doth not 
ſtand at the ſame Elevation above = Plain, that it doth in 
_ Erebþ Diref# Dyals; neither doth it ſtand over the 12 aClock 

 Line;but ſweryes fromit towards the Quarter of Declination. 


PROB. X. 


To make a South Eret Dyal, Declining Eaſtwards oz 
Welſtwards. 


A*2 Prob.5. an Ere& Dire# North Dyal hath the ſame 
differs 


Declination that an Ere& Dire# South Dyal hath, and 
only in the placing the Figares of the Hour Lines : 

So a South Eref Dyal that Declines Eaſtwards, or Weſt wards, 
differs from a North Ere# - Dyal that Declines Eaftwards or 
Weſtwards,theſame number of Degrees, only in placing-the 
Hour lines atthe ſame diftance on the contrary Side of the 
2's, and by tranſpoſing the Figures of 11 for 1: 10 for 2:9 
r 2. &c. | 

.- Thus, if you draw upon Glaſs, Horn,or an Oyled Paper,the 
North Dyal Declining Eaftwards,asinthe foregoing Probleme, 

1 ; | » 1 þ and 

| 
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and place ir to its due Situation , the back Side of it ſhall be | 
a Sourb Dyal — towards the VYeff ſo many Degrees 
as the foreſaide Declines towards the Eaft; andthe only difte- 


rence in it will be the Figurerof thz Hour lines ; as was faid 
before. 
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PROB. XI. 
To make Dire Reclining , or Inclining Dyals' 


DF Reclining or Inclining Dyals arethe ſame with Ere# 
PI Dire Dyals that are made for the Latitude of ſome o- 
- ther Places : The Latitude of which Places are either More 
than the Latitude of your Place,if the Plain Recline,or leis it 
the Plain Incline ; and that in ſuch aProportion as the Arch 

ot Reclination or Inclination of your 'Plain is. . © AY 
Thus a Dire South Dyal Reclining 10 Degrees in Londons 
Latitude, viz.5 1% Degrees is- at Ere&# Dire#- Dyal made for 
th? Latitude of- 67; Degrees: And 'a Dire# South Dyal Incli- 
, _ ning ito Degress inthe Latitude 5 15 Degrzes isan Eret# Dire& 
Dyal 1n the Latitude 4.1}, Degrees ; and is tobemade accord- 

ing to the Directions in Prob.4. 


- PROB. XIE. 
To make Declining Reclining or Declining laclining 
Dyals. 


"P22 diſtances of the Hour Lines either for a Declining 
Reclining Plain, or a Declining Inclining Plain, may 
molt eaſily be found upon the Plain of the Horizon.. That 
is (as Tome Authors call it) by the Horizontal Dyal,by chang- 
ing the Cifcles of the Globe one into another : So. as. the 
Plain of the Horizon may ſerve to repreſent the-Dyal Plain; 
Yet this way not being Natural,becauſe you muſt admit on2 
Circte 10 be another,and thatin Young Learners might ſome- 
times breed a little difficulty,Gemma Friſius, Metias,and Blaeu 
have preſcribeda Thin Brafs Plate to be madeequalto a Semi- 
Circle of the Equine#izl,and divided trom the middle point of 
ic either way 1n'o 90 Degrees,which may not unproperly be 
called a Gnomonica | Semi-Circle. This Semi-Circle muſt be 
: Fog Lowed 
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bowed cloſe tothe Body ofthe Globe inito'a Semi-CiteularForm;* 
and ſo ſet to any Rechimation or Inclination,and then ic will re- 
preſent a..Reclining or Inclining Plain : And by the motion: of -: 
| the Colure through the ſeveral Degrees of this Semi-Crrclethe- 
| diſtances of the Hour lines may be found : Thus, 

) The Globe Quadrant of Altitude, Colure, and Hour Index Re&i- 
fied ; as by Prob.g. Bring the lower end of the Quadrant of 
Altitude to.the Degree.in the Horizon-of the Plains Declinati- 
on if yourtPlain-bea South Declining- Incliner;or a North- De-" 
clining Recliner,and'count on:the- Quadrant of Altitudsfrom- the": 
Zenith Downwards ths number ot'Degrees of Reclization, or 
Inclination,and: to that number of Deg.bring the middle ofthe 
Gnomonical-Semicircle,and let the: ends of it Cut the Horizon 
on-eicheri ide in the Degreesof the Plains AzFrnurb;ſo ſhall the - 
Gnomonical-Semitifele: repreſent \your Redlining 'of' Indlining 

' Plain And 10-oft as 15 Degrees of the Equzror paſſethrough-' 

; the Mexidian,ſo' oft. ſhall you enquire :what:Deg.” of the Gno- / 
monical StmizCirclethe Clare Cuts; for to many Degrees/alun: - 
der muſtthe ſeveral reſpective Hour. . Lines of a Reclining De-- 
clining Plain bein.a'SemnrLarde dividedinto: 180 Degrees. -- 

© Bur if your. Plain be a1 Sourb) Declining Reehine?,.or a North- 
Declining Inaliner; Bring the Quadrant of Altitude to the Deg. 
ofthe Arizon oppoſite to the.Degree of the Plains Declmation- 
( becauſe the: Upper ſide-of the: Plaimilies- beyond the Zenith): 
counted fromthe S$gurb-point-in the South Reclimers::and from- 

the North'pointin North Inclinerg.ns 00 cn Cl i. 

. Thenfind the. Heigth of the S:yle,and- place of the'Subſtyle : 
thus, Keep your ,Gnomonical. Semi-Circle in its Poſition: :: But 
turn the recent of Altitude about onthe Zenith Point till the: | 
Lower end of it comes tothe; Deg,of the Horizon pays to 
the Deg.it was placed at Or an the Globe ill 
the. Colare Cut oh Quadrant of Altitude above the Horizon in | ; 
thenumber of Degrees the. P/ain'Reclimes from the Zenith; ſor . "I 
ſhallthe.Colure Cut the Gnomonical.. Semi: Circle at Right An. 2 
gles;then, count the Degrees contained:berween the muddle.of; 
the Gnomonical Sexi:Circle and the. .Colurefor.that number of 
Deg. is the diſtance of the Sub/tyle from a Perpendicular Line 
2 the middle of your Plain;and mult be placed Weſftwards of 
the {aid Perpendicular,ifyour Plain decline from the South Eaſt+ 
wards, or Eaſiwardsif vous: Plain Decline fromthe Sowh _— 

Wards. 
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wards.Then Qvſerre how many Degrees are containedbe. 
tween the-Semi-Circle andthe! Pole; for. that number of De- 
grees as.the number of Degrees that-the Srz/e is to be Elevated 
above the Snbſtyle.: |. | cars 


from the;Sorb Keſtwards 30 Degrecs,and Reclining from the 
Zewith;26 Degrees 5. Londons LatHtade is 5 £* Degrees: There- 


wot 2d 5 
Example. 
Here at Lenden, I would make a Dyal upon a Plain Declining 


5 


fore, having on the- Plain Ueicribed a Semi-Circle,c.as was 
directed Pfob.4.;l Recifie. the Globe, dy au of Altitude , 
NE kay Lent, Zhan 4e Degoie fot 
lower eat at of.  Aitirude to 30 Degrees from 
Kg wth of the-Horizon towards: the ops, becauſe that is | 
rt 
to..30 
 dle of the Gnomonical Semi-Circle to 20 ees ofthe Lia- 

drant of altitude counted from the: Zenith downards towards 

the Herizon,and the ends'of the Gnomonical Semi-Circle,to the 5 
Degrees, of Azumwhithe Plain lies. in the Horizon, wiz.to 30 F 
Degrees from the Eaſt Point Northwards,and to 30 Degrees A 


leme,and bring the 


oppolite to the-Degree of the Plams Declination,viz. _ 
rees from the South Eaftwards,and I the mid- © 


from the Hef Point Sowthward:s,{o ſhall 11x Degrees 10 Mi- 
nutes of the Gnomonical Semi-Circlebe.comprehended between 


| the Quadrone of Altitude and: the Braſes Meridian: Theſe 11 


Degrees 10 Minutes ſhew that+the 12 a Clock Line is di- 
ſtant fromthe” Perpendicular AB 11 Degrees 10 Minutes ; 4 
Lhen to find all the Fore:Noon Hour Lines, t 2 


11 Ja Clock: or till 15k xs. $. 
I turn the \1of Deg. of the Zqua- 8.56 counted from 


Globe Eatt-/ 9 Nor paſs through# 22.37 Ythe middle of 
wards till \ 8f the Meridian; and Y26,52{ theGnomonical 
the Index / 7\ find |the Colwref 32.37 \Semi-Cirele. 
points to 6Fcut the Gnomonical* 42. 5 

5 


Semi Circle in 62.43 


And theſe are thediſtances of the Fore-Noon Hour lines;to 
which- diſtances you may ſet Pricks on the YVe# fide the Se- 
mi-Circle of the Plainyuiz:from B to C. | 


_ The. 


- 263; 


1 


The after NoonHour Linesare fougd DT bringing the Coluve 
- againto rhe Meridian, and che Index: of the "Hi Or «ive 12. 
- For _ (HAR 
ws  wHH2J 4 [ 
eufnjng che( l a Clockor till s s Degerte F- 45 tad Wins 
Globe Weft= ) 2 { Equator pela through the 2. 54 / the middle of 
wards till, 3 _— ;1 find the he Colurs .20.52 \the ' Gnemon, 
the eden 4 \ Cur the Gnomen. Semi-Gir. } 64.364 Sems-Circle. 
palies-eh | 
And Frey are ihe diftanes of che afcer- non Hoir lines; and 


[tuft all but the 1 a Clock Hour-line be-prickt down at their 
reſpective diſtances or the Eaſt fide the Plainyvit.from B co 
-D: Bat becauſe the Cojarr comes not;co the middſe of the Gus- 
-wwonical Senri/Cirele Þ e-fitit 175 © Degrees of the Equator 

My k the A er ta; Therefotethe r aClock muſt 

| and 5 Deg mtes Vis the ff Ode of the Plan: 

And for this ions Sees mage difſtirition with a. line between. 

Abrzn | 2. et ty 


an he SiCtothin Wot nl Foe Paths Ein 

the. Center, A'through very: one off thaPrickbinathe 
Ernicidleandrley ſhall be the Hour Lines of clais ect; litti ms 
Reclining ain.. 

Any drawn the :Hoar Ines, Eremovethe Quodrone if Al- 
Sixdero. ; Pogap df the Sewwdrepridic wile, Degataires 
at | 3. Degreasfronthe:Seutb.Aaſhdernfrowbioh 
& & much-as hah f lain  Dtclives \BaftwardsBut _— 
——_ Semi-Circle tand & it: did:. And tutwing about ont 

> 


; 2 | a _ . - % £ ue P 3 4 - ms. I. . o i 'vY 
< - . . 4 > <, - 
ll — . — - 
——_——— Io” os - —_ -S bly * os — — a>» -— _ 
. A Tuto nomy and Geography.” Book V 


+ SPRE G lobe rillche Colure Cut. the Quadrant of Altitude in 2.0 Degrees 


counted. fromthe Horizen, Upwards; wiz.the Degrees of Re- 
"clina r1cn , I find 18 Degrees 40 Min- contained between the 
middle of the Gncmonical Semi- Cirtleand the Brafen Meridian, 
which. isthe diſtance of the Swbfyle from the Perpendicular ; 
| And I find the Gnomonical Semi-Circle Cut the Colure in 1 3 
Degrees 49 Minutes from the Po/e,which is the Heighth that 
the Style muſt be Raiſed over the SubFyle ; ThereforeI Prick 
off in the Szmi-Circleon the Plain,the diſtance of the Subyle 
183 Degrees 40 Minutes from the Perpendicular Wettward;be- 
. cauſe Fs Plain Declmes Eaſtwards:And from the Center A, 
Idraw through that Prick the Line A E,which ſhall bethe $4. 
ſtzleand fromthis Subfz/e (either way) I count in the Semi- 
ircle on the: Plain 1 3 Degrees 9. Maw tes, and there make 
a Prick: Then from the Center A,I draw through that Prick 
the-Line AF,to repreſent the Syyle or Gnomon:” I let fall 
the Perpendicular F Gupon the — ki A G;loisa Triangle 
made , which if it be ere&ted *Perpendicularly upory the 
Subſtyle A. G,the Style A F ſhall be Parallel to the Axzs of the 
t/orldand caſt a Shadow upon theHour of the Day.  __ -. 
Having made this Dyal, 708 haye made four ſeveral Dyals, 
whereof this is*one : And his ofite,viz. North Declini F 
Weſt wards 2 o Degrees Inclining tothe Horizon 70 Degrees is 
another. The South Declining Wet ards. 30-Degrecs Reclining 
from the Zenith 20 Degrees 1s another: And his*oppoſite,viz. 
Notth Declining Eaſtwards 30 Degrees Inclining to the Ho- 
rizen 70 Degrees 1s the other. | 


PRO B, XII. 


To make aDyal upon a Decliniog Incliniog Plain. . 


'T He Precepts for making theſe Dyal: aredelivercd in the 
foregoing Probleme: "Therefore we ſhall at firſt come 
to an Example. | | ; 

I would make a Dya} upon a Plain'in Londons Latitude, De- 
clinimgitrom the Sourb Weſtwards 25 Degrees ; and' Inclining - 

' towardsthe Horizan by the ſpace of an Arch containing 14 
Degrees. Having firit deſcribed on the Plain a Semi-Circle, 
as was directed Prob. 4. I ReRtifie the Globe, Puadrant 0 


Altitude + 


PX 0-1 4- 4 \ _ _ _ —_— 8 w—_ = > - Bs A a 8h =_ a - 
« ” 
V. es. 


rods Colure, and Howr- Tales,” as by the Glas Probleme . 
the lower endof the Quadrantof Altitude to the De- 
gin Ep. Plains Declinationgviz, tQ25 Degrees counted from 
Ns Wettwards, and the ends of the Gnomonical Sem: 
FURY to the Degrees of 4 Limut py Deen which the Plgin lics, 
viz, to 2.5 Degrees from cm eſt. Northward;,and 2.5 Degrees 
trom the Eaff Southwards; and the, middle of the Gnomonical 
Semi-Cirele to 6 Degree of. the Plains Inclination,uiz. 14 De- 
grees Poa fromthe Zena ile nebra's on the Quadrant of 
Altitude : \ preornaetes the Degrees of the Gnomonical Sem- 
Circle CU ire gpnny the middle ofthe ſame and the Brazen 
Meridian, I find 5 Degrees 30 Minutes ; T herefore I number 
in; the Semi-Circle deſcribed on the Flaw from the Perpendi- 
onlar. Weſt wards 5 30 Minutes,viz. from B to C ,and 
hed 12.2 Glock Line. Fox findingall the Fore: Noon 

our er, 9 


I turn, the (© 11 Ya Clock, or till 1 5 Deg. of theC 20: F counted _ from! 
Globe EEE paſs- through - the Me-"_) 36- == niiddle ' of 


wards till. the ) 94 rid, and find the Colure Cut- )5 6.24 


Index points! to the Gnemen Semi=Circle in 76 6. 37 mi-circle, 


And theſe—are the diſtances of all the. Fore-Noon li 
Lines;to which ſeveral diſtances I make. Pricks on the Wejt 
ſide. the Semi-circle.on the Plain, viz. from. B to C. Þ 

'The After-noon Hour Lines are found bringing the Colure 
- any the Meridian and the Index of the Hour circle to 1%. 

or tnen 


nening che('; J5 <a wp an £39. countedfrom 
: 4, eh { through the Me) **+5 the middle 
Wards fill 4 rid I "find the C 39.56 of theGnome- 
| ay "Todex - = Oh the Comms of 30\ nice Semmeir- , 
—_ -( 67-19 
"F 7. Jeal Semi-circle in $4.63 cle, 


And theſe are the diſtances of the After-noon Hour Lines 
whichT alſo Prick down at their reſpe&ive diftances fromthe 


Perpendicular Eaftwards, yiz.fromB towards D on the Plain; 


and by drawing Lines from the Center A through all the 
Pricks, I have all the Hour Lines that this:2/ain will admit of; 
£ Having 


the Gnowon Se- 


A Tutoz to Aſtronomy and Geography. Book V, L 
Haring drawnthe Hour Lines, I remove the lower end of 


the Ouadrant of Altitude to the Deg.*of the Horizonoppofite to 
the pack it LY at before, viz.to 25 from the Norrh 


me 4 eftwar 

' but I fer the Gmomonical Semi-Circle ſtand as it did, cok | 
about the Glebe till the Colure Cuts the Quadrent of Altitude in 
14 Degrees counted from the Horizon upwards, which is the 
Inclination of the Plain: Then T find 24 Degrees 3 Minutes 


com between the middle of the” Gramonical Semi- 
Circle andthe Braſen Meridian, which is the tan of "the 
Subſtzle from the Perpendicular * and this I'count 
Weſtward: on the Plain, becauſe the middle ofthe Semi-Circle 
lies Weſtward; on the Globe, and draw the Line AG ay it 


Eaftwards, which is. fo much asthe Declination is We 


for the Swbſtyle: And T find the Gnomonical Semi-Circle the 
Coley in 4 Degrozs 5 Minares for the Helgrh th eh Sol 
muſtbeElevated over the Subſtyle.Therefore]l make'aPrick on 


the Plain 48 _—_ 5 Minures diſtant from the Sub#yle,and 
throughthatPrick I draw the LineAF tg repreſent the Style or 
Gnomian; Then, 1 let fall the Perpendicular F G upon the Swb- 
fyle AG fois there a Triangle made; which if it be Ereted 


# 
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Perpendicularly upon the Subſtyle A G the Style A F ſhall be 
Parallel to the Axis of the Werld,and caſt a Shadow uponthe 
Hour of the Day. | 

Having made this Dya/ you have alſo four Dyals made ; as 
well as in the former Probleme: For this is one; and it's oppo- 
ite, viz.North Decliving Eaftwards 25 Degrees,Reclining 76 De- 
grees is another; The SowthDeclining | Eattwards 2.5 Degrees 


Incli- 


I "4; , % > 
by : wn SI 3 "IE 
= . T £*4 * & 44 
Pa 


7 _ bh. - tf 
hap / *., : \ 
_—— NA 4 ——_ 


"_ WR 4 , 
"<x$* þ * 9 " * NT : 
; SS, OE $74 
rn nn rr It nn ne nn 
w TOI” TIT = 


ES: gh | . a : - | 
Book V.. .” GnomotiicalSzoblenes: ©) on 2179 


—c 


Inclining 14 Degrees is another, and its oppoſite, vizNovbDe- 
tlining Weſtward 2. 5 DagreesReelwing, 76 Ne Renter 
mon. xv.» oh 

To find in what Place of the Exrth any manner of Plain 


that in your Habitation 7s 1ot Horizontal, ſhall be 
Horizontal. 


TT was ſaidin ar jap? that all manner of Plas however 
© Situate are Parallel to ſome Country orotheron the: Earth: 
Therefore all manner of Plains are indeed Horizontal Plains 
and the diſtances of the Hour Linesto be deſcribed on. them 
may be foundas thediſtances of theHourLines of the Horizontal 
Dyal in. Prob.zt reſts now tolearninwhat Place ofthe Earth 
any Plain thats not Horizontalin your Habitation ſhall become 
Heizontal : And for. help. of , your Underitanding herein, 
Take theſe following Rules. . - . | | ROE” 
1+: your Plain. be.Ere&# Dire& North, or South; . it ſhall be 
anHerizental in the fame Longitude at go Degreesdiſtance.on 


the Meridian (counted. fromthe:Zezith of your Place) through 
the Equine#ial, See anExample..of thisin Prob. 4. where I 
have reduced an Ere& Dire& Dyal, to an Horizontal. Dus an 
Ere& Plain under-the Pole.1s an Horizontal under . the. Equator; 


andan Ereft Dire# in $0:Degrees North Latitude jsin the fame 
Longitude an Horizontal at 1 c Degrees South Latitude. An Erect 
Dae&# in 70 Degrees: Nerh Latitnde, is,1n the ſame Longitude, 


Horizontal at 2.0 Degrees Sawh Latitude: and Toto any.other 
Degrees of Latirade (acatorelaid) dll youcome to g,5 Degree: 
Latitude: Where an Erect is an Horizontal, and. an Horizontal an 
: Only.as the' Hour Linegof the Horizontal being turned 
Downwards 4.918 numbred from the Right Hand towards 
the Left, in the: Exe& Dire#.Dysl they are numbred from the X 
the Left Hand: towards the Right. 
* 1.2. If your Plain be Ereit, Declining,it ſhabbe an Horizontal 
Plain at that. point on the. Globe which is. againſt the Degree 
Declination found in the Horizon. - 
But note, Ii-your; Plain Declmes Weſtwards, the Sun comes 
ſooner to the Meridian of it, than to the Meridian of the Place 


£4 where 
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where it becomes an" Horizontal Plain,and that by ſo many 
Hours or Minutes as theDegrees of the difference. of Longitude 
between the two Places converted into Te amounts to. If it 
Declines Eaſt ward, the” Swicomes fo:much later to the AMerig. 
of it: And for this Cauſe (thoughthe making this Dyal be the 
fame with an: Horizontal Dyal foranothePlace,yet inRefpet 
of Time.) there will be a difference between them. 


| Example, 


FE would make the North Dyal Declining Eaft 6 3 Degrees, as 
Prob 9. by the Plam'of the Horizon : Firſt I ſeek in what 
Place of the Earth it ſhall become an Horizontal Plain: Thus, I 
Elevate the Pole of the Globe'5 1 5 Degrees above the Horizon, 
and bring the Yernal Colure tothe Meridian;,then count from 
the South Point in the Horizon Eaſtwards 27 Degrees, and on 


_ rhe Pointon the Globe diredtly againſt thoſe 2.7 DegreesT make 


a Prick for the Place where a Plain that Declines 6 3.Degrees 
from the North Eaftwards at London-\hiall be Horizontal ; or 
which' is all one, this Declining Plain at London ſhall1y'in the 
Horizon of that Prick: This Prick for diſtin&ion ſake we ſhill 
hereaftercall the Horizontal Plate: Then by Prob.t. of the Se- 
cond Book, F examine the Latitude and Longrtade of this Hori- 
zontal Place,and find Latitude 33 40 South; and Longitude from 
the Colare 33 Degrees, which is the difference of Longitude 
between ' London and the ' Horizontal Place: which being'con- 
verted into Time, by allowing for &very r 5. Degrees r. Hour 
of Time,gives z. Hours 12. Minittesthat'the Sw# comes ſooner 
to the Meridian of the Horizontal Place, than to the Meridian 
of the Plam' at London; 1o that when itis tz: a Clock There; 
it will behur 9. a Clock: 48. Minutes Here; when 12 a Clock 

Here, it-will be 2. a Clock 12,Minutes There, &c, - 
Having thus foundin what Lovgitade from Loyden and Lati- 
tude this tlam is Parallel to the Horizon] Tek the diftance of 
the Hour-lines upon the Pla of the Horizon, Thus, I Elevate = 
the Pele ofthe Ge tothe Heipht of the Pole in'the Horizontal 
Place, viz.33. Degrees 40 Minutes, and bring the Horizontal 
Place on the Globe to the Meridian, and the Index of the Fowr 
Circleto 1 2.ThenTIexaminethe Degree of the Herizor the Co- 
tare Cuts, and find it 19 * from the South Weftwards, This 1 g 3 
Cs 


| Degrees repreſents the Meridian Line of the Horizontal Place: 
And alſo the Sub/tzlar Line here at London; Therefore this, 


> 


— 
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192.Degrees I-count from the Perpendicular AB ofthe Plain, 


and'from the Center A. draw the Line AG through them ; 


' Becauſe from this Lineon the Plain all the Hour Lines muſt be 
numbred, and nor (as all along hitherto) from the Perpendi- 
culat of the Plain. Then 


| ri a Clock: or till 15, 10: 2 
turning the\ 19 Deg. of the Equa-\ 0.45 
Globe Eaft- ) gf tor paſs through } 6.12f counted from 
ward: till 8 the Meridian; IC 15.25 pthe Meridian. 
the Index ) 7] find - the Colure )26.11 4A 
pointsto 6 JCut the Horizonf 40.50 

5. In 60. os 


Andtheſearethe diſtances of the Foor-noon Hour Lines: 
which diſtances I transfer byPricks to the Plain.But as in Prob. 
9 I ſoughtthe diſtances from the Perpendicular on the Plain, 
fo now in this Caſe (as was faid before} I ſeek them fromthe 
Subſtyle,% through theſe Pricks Idraw Lines from the Center,as 
inother Dyels,and theſeLin. ſhall be theFore-Noon Hour Lines. 
© To findthe After-noon Hour diſtances, I bring the Horizon- 
tel Place on the Globe again to the Meridian, and the Index of 
the. Howr Circle to 12, and - | 

ing the 1.Ja Clock, or till 1: .of the I, 
Gb ef. 3 ns, [Ro FA Me- pb = -. Form 
wards tall the ) 3 { 2idian, 1 find the Colwre Cur the 68: 5 ( the Meridian. 
Index points t0\ 4 -} Horizon in \ 95,37 

And theſe are diftances of allthe After-noon Hour Lines; 
which Talfo transfer to the Plain, counting themifrom:the: Sub- 
Rylz, and draw Lines from the 'Centex-A-through'the-diſtan- 
cs; and theſe Lines fhall be the After-noon Hour Lines. 
"Then from the' Subtle I count the Degrees and Minutes of 
the 'Laticude of the Hirizonal Place, viz. 3-3- Degrees,. and 
through theſe Degrees andMinutes I draw the LineAF from 
the Center A. forthe S:y/e: Then from the Style I ler fall the 
Perpendicular FG-upon the Sub/yle,{oistherea Triangle made; 
which if it be ereted perpendicularly upon the. Sub+tyle AG, 
the Style A F ſhall be parallel to the Axis of the Horld, and 
caft. a Shadow upon. the Hour of the Day. by 


/ 
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3. If your Plain be 2 Dire Recliner, Seckin the Longitude 
of your Place ths Complement to goof your PlaincReelination. 
For there a Dire# Recliner becomes an Horizontal Plai., 

' 4. If your Plain bea Declining Recliner: The Globe and Qua- 
drant of Altitade Reified, Bring your Habitation on the: Ter- 
retrial Globe to the Meridian, and the Quadrant of Altizude to 


| the Declination, as by theSecond Rule in this Probleme; and 


count upwards on the Quadrant of Altitude the Reclination,and 
there make a Prick onthe Globe by the ſide of the Quadrant of 
Altitude, for at that Prick on the Globe the Declining Recliner 
ſhall-become an Horizontal Plain, then examine the Latitude of 
that Prick asby Prob.1 of the Second Book,and the difference 
of Longitude as by Prob.g.of the Third Bood, andconvert the 
difference of Longitude into Time, by allowing for every 1 
Degrees 1 Hours Time,for every Degree 4 Minutes Time,and fo 
proportionably, ſo ſhall you know what Hoursand Minutes 
the $un comes ſooner or: later to the Meridien of your Habi- 
tation than to the Meridian of that Place where it becomes an 
Horizontal Plain; Sooner, if the Globe were turged Eaftwards ; 
but Later if it were turned We#twards. 

Having thus found out where this Plain becomes Horizontal, 
make your Dyal to this Plain, as by the ſecond Rule in this 
Probleme : Find alſo the Style as is there direted. 

/ 5. If your Plain be a Declining Incliner , the Globe and 
Quadrant of Altitude Reified, Bring the Colure to the Meri- 
dian,and the Quadrant of Altitude to the Degree of the Hy- 
rizon oppoſite to the Degree of the Plains Declination,and cotint 
upwards on the Quadrant of Altitude the Degrees of Inclinat;- 
ex;and make a Prick there;Forin the Artipodes of that Prick 
(found as by Prob. 29 of the Second Book) that Declining In- 
cliner ſhall-become an Horizontal:Plain.. Then find the Lati- 
tude and difference of Lpied of this, Antipodes, by the for- 
mer Rule,and make a Dye! tothat Plain,asby the ſecondRule 
in this Probleme. Find allo the Style as thereinis directed. 


— — -— * — - - — OS 


Tomalbe a Dyal onthe Ceeling'of a Room, where the 


ni Dire Beams of 1hz Sun never rome. 


Ind ſome convenient piger inthe Trenſum of - a Window - 

_ © roplace afmall round piece of Looking-Glafs, about the 
bigneſs of a Groart, oi 16; as it_ may lie exactly Horizontat : 
The'poinr iti the*middle'ef this Glefs we wilt mark A, and 
for diſtinctions fake (with'Mr. Palmer) call ir Nodas: Through 
this Nodus you muſtdraw 4 Meridien Line on the Floor, Thus: 
Hang a Plumb+line in the Window exaMtly over Nedus, and 
the Shadow that the Plumb-line cafts on the Floor juſt at 
Noo wilt 'bs's Meridia line; Or'yon may find! a Merighen- 


line Scherw?{&,/as by the Preface. Having fawn the Meridiqy- 
line on the Floor; find bby IA the Evling, Rd. 


Hold a 'PlumbAine to the Ceeling, over that end of the 2eri- 
dianlins next the Window, If the Plumber Hang not exact! 
onthe Meridian tine ontheFloor removeyourHand pn theCee 
ing oneway or cthgr,as you ſeecauſe vill iedoHang quietly j 
over it; ml atthe poirit \where' the  Plamb-Jine touches the 
Ceeling make a mark;zas at Bithat mark B ſhall be direRly over 
the Meridianline on the Floor: then remoye your Plumb-ling 
to theiother end of the Meridian-line on the Floor,and find a 
point oa the Ceeling direfMly over it, as you wid the former 
point;as at C, and through theſe two points B'and C an the 
Ceclingftrain ang ſtrike aLine Blacktwith Smal-Coal orany 
otherColour(asC arpenters do)and that Line BC onthe Ceeling 
ſhallbe a Merid. line as well asthat on the Floor: Then exatnine 
the Altit#de of the Re as by Prob. 6.of the Second Book 
you did the Aderid. Altitude of the $an,and faſten aString jult qa 
the Nedus,and remove that Stringinthe Meridian-line on the 
Ceeling till it have theſame Elevation in a Quadrayr, that the 
Equinottial hath inyour Habitation, and through the point 
whore che Stringtouchesthe Meridzgn-linegin the Ceeling ſhall 
a Linebe drawn at right Angles with the Merid. to repreſent, 
the Equin#ial Line. Thus in oor Latitade the Elevation of the 
Equator being '38 Degrees; I remoye the String faſtned to 
the Nodus forwards or backwards in the Meridjan-line of the 


Ceeling 
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Ceeling , till the Plumb-line of 2 vadrant —_ one > pf _ 
Sides are applyed tothe String,tals upon 33 7 Vegrees,and then 
I'find it touch;the Meridian. linexrDinec Ceding: therefore 
at D I make a Mark, aad.through this Mark ſtrike the Line 
DE (asbefore I did the Merid.Line)to Cut the Meridian-line 


- at Right Angles: This Line ſhall be the Equinetial-Line, 1 


Then I place the Center of the Semi-Circle of Poſition upon 


Nedus, and- under-prop.it ſo, that the. Flat ſide of ic may ly 


Parallel totheString whenic is ſtrained berweenthe Nodurand 


_ the Equmodiial,andalloſoas the Srigg may ly onthe divilion of 


the Semi-Circle, of Poſition marked o,when'/it is, held up to the 
Meridian-line in the COune Then;removing'the String the- 
Tpace of 15 Deg. in the Circle f Fives tothe Eeftwards, and 
exte 1dingittotheEqua, onthe Ceeling,whore thedtring touch- 
es the Equa:there ſhall be a point through, which the, 3;aClock 
Hourline ſhall be drawn:and Removing cheString yet 15.Deg. 
further tothe EafwardsintheSemi-Circle of Poſitionand extend- 
ing it alſoto the Equator, where it touches the' Equgror, there 
ſhall bea point through which, the 2a Clock Hour-line ſhall 
be drawn.Removing theString yet 15. Degrees further: to the 
"Eaftwards inthe Semi-Circleof Pofirion,and extending it:tothe 
"Equator, there ſhall be a point through which the 3 a Clock 
Hour-line ſhall be drawn: The like for all the other After-Noon 
Hour Lines ; fo oft as the String is removed through 15 De- 
'grees-on the Semi-Circle of Poſition, {o oft ſhall it point out the 
After-Noon diſtances in the AMeridian-line on the Ceeling. 

"The Situation of -the Semi-Circle of Poſition cannot conveni- 
ently be ſhewn. in this Figure, unleſs it be drawn by the Rules 
of Perſpetive; neither if it were,would it ſuit with the other 
Demonſtrations,exceptthey weredrawnby theſame Rules alſo 
which todo would be hard for young Learners to undeſtand: 
Therefore I have left out the Semi-Circleof Poſition in this Fi 
gure, and refer you for a :Demonſtration thereof to the ſixth 
Problem; tor even as the Lines drawn throughevery 15 De- 
grees of the Semi-Circle of Poſition there denote in a Contingent- 
line the diſtance of any Hour-line from the Meridia»-line, e- 
ven ſo a Line drawn through every 15 Degrees of the Semi» 
Circle of Poſition oe. (as aforeſaid) point out the Equinottial- 
neon the Cecling the diſtanceof each refpeRive Hour-ling 


from the Mcridian-line. 


Having 
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- Having thus found out the points in the Equator through 
which the After Noon Hour-lines are to be drawn, I may find 
the Fore-noon Hour diftances alfo theſameway,viz.by bring- 
ing theString tothe ſeveral i 5 Degreesonthe WeftSiderhe Se- 
mi-Circle of poſition; orelſe I need only meaſure the diſtances of 
each Hour & ance found inthe Equator from the Mer:idian-line 
on the Ceeling; forthe ſamenumber of Hours from 1 2 have 
the-ſame diftance in the Equine#ial Line onthe ohter ſide the 
Meridian both before and After Noon:The t 1 a Clock Hour 
diſtance isthe ſame from theMeridiar-line with the r aClock 
diſtanceon the other ſide the Merid.the 10a Clock diſtance,the 
ſame with the 2 a Clockdiftance,theg withthe 3,&c.And thus 
the diſtances of all the Hour Lines are found out on the Equa. 
Now.if the Center of this Dyal lay withinDoors you might 
drawLines from the Centerthrough theſe Pricks jn the Equa. 
'andthoſe Lines ſhould bethe Hour Lines,as in other Dyals:But 
the Center of thisDyallies without Doorsinthe Air,andthere- 
fore not convenient for this purpoſe: ſo that for drawing the 
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Hour lines you muft eryHour Lineinan 
inlgencal al ar hag M pheng gh what di- 
Rane Degrs Ty andMinutes dHowt: ofas Horiztont al 


ume examine as byProb. 3.for 
A the ſame gle, ouſt 


Nate al ha 
le vette for earh Hapr cncheCeclinghare. 'E: 


Eds: E ON os Fihe Cooling, I deſcribe the Arches 
IV,ms i in the Figure, and finding the diſtance from the Merids 
mn of the HoorT inn of at Hwkeatd Dyal to be according to 


the third Probleme. Thus 
40 a whole Com (78.20 
Tredeba Clock Hour- ling $, in 15 plement to. J65. 45 $ 


3 9 1 FI.56 


I meaſure in. a Quadrant of the That Redins with. dee ke 
ches already drawn from the Equino&is] Line. 


I 78.20 
for wh: $0 Clock Fn 65.45 RG 
2 Le 56 


and ke: theſe iftances to the es drawn on the 
Cecling: For then ftraight Lines Urawn. through the mark in 
the Archandthrought! > inthe Equator,and prolonged 
both waies to a cogveni _" be ig Everdl Hour 
Lines (aforeſaid; ) ) And "hh th hines upon the Glaſs 
at Nodws, ies Bearns ſhall refle& upon =ARET of the Day, 


PROB. XVLi-_»* 


To make a Dyal #p0n 2 ſolid Ball or Globe, that ſhall 
fheww the Hour of the Day Wit ok? a Gnomon, 


Ti ial of this Globe, or ( hich i.all one) the 
Line muſt be divided i LY cabal parts, and 


Marked with 1,2, c.t0 12\andth began again with 
19243, c.to RES EOn = the Poles ſo many 


- above an Horizont Lines te & Pol _ the World isEleva- 
above the Horizon in , andplace one of 
the other to —_ 


the 12 direAly to Behol he Noth 


% 
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the South: when the 1>Y 
Sun Shines on it,the-* At 


Globe will be dividgd 
into\, two'Halfs, the, 


— - 
. 

= 
= = 


py _ 
. 
s F 
a 
. 


a. Oh... wt tes 


* oi — CC 


| ATutoz to Amonomp any Geograpiy. Book V, 


A—_—_ —— 


'PR OB. xVIL : 


To make a Dyal-wpon a Glaſs Globe, who 7 Axis hal 
caft a Shadow wpon the Hour of oy 1] Sr 


Irſt divide the Equino#ial of your Globrinti3ge) ual parts 
and having a Semi-Circle cut out of ſame [Braſs plate, or 
thin Wood, to thedame Daimeter your Globe is of wane: 
little wider : Apply this Semi-Circle to theGldbey faxit 
peredge ofeach end of the Semi-circle 
the Globe, and the middle of the Semi-ci jayat get on 
edge Cut through ſome diviſion made _ & Equinioial: boy 
then aLine drawn by the edge of theSemii-irdethus polite 
ſhall be a Aeridiaxline: The fame way yourniſFdraw MHorid 
an-lines through every divifionofthe Eg vimF#idland ſetFigures 
to them, beginning with 1,2, 3,4. ”y 1 2,and't beginning 
again with 1,2 3o4a& cc. to 12a gal This — being matle of 
Glaſs , and bake an Axis of Wyer pafling'th it fro 
Pole to Pole, wilk-be an Horizontal Dyal alle c Forldover,ifts 
Axis be ſetParallel to the Axisof the World' iti the mePlace; 
and one of the Meridians marked 12 be ſeth asit'ma y dire&- 
ly behold the: North point in Heaven, and the other the South 
pointin Heaven,for then the Axis of theGlobe  ſhul 
dowupon the Hour of the Day. \F v8) 
And i ITY ivide the uper Half of the cls Ghbefromichs 
under half,whenthe AxisſtandsParalleltothe:4xis oftheWorld 
by. a Circledrawn round about the Globe, that Circle thill re-. {| 
preſent the Horizon:and the Merition-lines drawn 7 the nel hs = | 
ſhall be the Hour-lines, and have inthe Hori: Oh 
ſame diſtancefrom the 12 a Clock Line-i ts | 
 pedtive Hour Line was found to have,asby Ptob,4.of this Ar 
But becauſe the Shadow of this Axis Sls not be diſcerned' 
through the Glaſs Body, therefore you may with Water and 
White Lead ground Watcher lay a Grotind' on the Inſide 
of the under of the Glaſs to ” Haan: -Circle {as- 
Looking-glaſs-makers do their Looking-Glaiſes with Ti bfoll 
for then the Shadow wilbappear. 
Such a Glaſs Globe D al had Robert Titchborn, once Lord 
Mayor of London, ſtandingin his Garden fupported by AMas. 
Fhe End of the Fifth Book. The 
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Shewing the Practical Uſe of the | 
GLOBBS 
g 
Applying ther ro the Solation of 
Spherical | riangles. 
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| HE PAXP f Spherical Triangles #s to #now 
To the Length of their Sides, & the Width of their 
Angles, Theſe have rnd by many Learned 


-* %* 
po 
- 


Men been tobe poſes a Con of Sines 
4_ Tangents; and alſo by many 1 Non ſer» 

as Tables of Sines and Ta » ſuch as are the 
Se ors, a ergy the Spiral Line, And others Serving 


An 

the Globe:ſuch as beMMathernaticn EW- 
| * "\frclabium ee: only —_— 0they Projedis 

ons of the Sphear. But none hat Fay Taught the So- 
Intion of Spherical Triangles &y 54 e Globe it elf ; 
though it be the moſt Nature, and moſt Demonſty ative 
Way of all, and indeed ought begs be learnt before the 
Learner enters upon any ather 

Tothis Authors of Trigocometry agree; for the moſt o moſt of 

them in their Books give Camtion that the Learney be © 
already 


| therabche Auplerjarid 


already ſu ics ently grounded in the Pronciphes of the 
Globe: Foy ;hoſe Lines or Cireles0hich erther in Tables 
or other Inſtruments. you force your Imagination ts con- 
cervs, repreſent ſow Lice or Circle in Queſt:on, thoſe 
Lires and Circles ( (Iſa ) Fey have Aftually and Natu- 
rally deſcribed on th:Globe js therefore wy at aSingle 
Operation,or perhaps only by g (uddenlaſpeRion, pn 
an, Anſwer annexed, according as the Nature of your 

on ſhall require: and that more Coproufly than by 
Tables of Sines and Ars wr Foy therein you find but 
oneQueſtion at once Reſo/ved. But by theGlobe you have 
always two Reſolved I" 


Of- the- Parts. and Kinds of Spherical Triangles. * 


| | THEOREMS. 
A LLSphericel Triangh che ate made/of the; PLE Thice [ 
» Sider and three 


les. The Sides/are: jayned toge- 
Mee edby Degrees of a Great Circle 
CN be bens Angles: are the: 1 
of the'two'. Sides : and they.ace liq meakwed by 
Arch: of. a © deferibed on 'the fngyler Poipt. 
Thres of theſe Parts be Known,the reſt may be 
' 24 AIVS — are either R; FA 


lique Fiche ky wg contains 90 


3-Ifa Spb dere) Triangle bv one or more R; br Angler; 
is called a ed Spherical Triangle. But if it haye ap 
Right Any le; _ an Oblique Angled Spherical Triongle. 

4 If an Oblique Spberical Triangle o_ one Anple Greater 


ical. Tri- - 


el an Acure © 


es the Sides-including the bs | 
- 5c Orgoto he Bl A / 
ge 


= Aa naRigbe tug pr it is called an Obtuſe Angles 
if it have no Angie Greater, 1 it 1s 

Dt Spherical Triangle. 
15, In' Right: Angled. Trian 


angle arc called Cai Andi 
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"Ry: is called Hypothen/a. ID the _ C 
ABand AC in the follo _ «ale he 
called Legs; and the ſides-BG is 

| pero. "In Zicbt angled Siberical | 
a AigpOr angie eTEcBa , 

obs of che Legs are =lled ora. B 

Perpendicular : Thus the Leg TE is Fae and the Leg CA 

Perpendicular. But the Tegms may be Varied : "for the, Baſe 

may be' made' Perpendicalar, and the Perpendicular Baſe.” 'Al 

Ori&of the adjacent Angles is called the Angle'ar rhe of; the 

other the Angle at the Perpendioular ': Thus the Angle B is cal- 

led the Angle at the Baſe: The Angle C the Angle at the 'Per- 


pendicular. 
PROB. II. 


The Legs of a Right Angled Spherical Triangle gives, 
fo find the Hy pothenuſa, and the two other Angles. 


J's Baſe of a Right Angled Spherical Triangle ſhall i in this 
Tfollowihg: Treatiſe: be always placeG&on a Metidiap, the 
ptelaenſdt on the Equazor, the Hypothens/# on the' Quadrant 
{ irene: the' Angle as the Boſe ſhall -be' meaſured i 
of thei Herizon. 
: Blevate the EquinoBiat into the Zenich, fo: ſhall the Poles of 
the Glob+ lie in the North and: Sewtb-Points of oi 
Therv<6dnt from the Equino##ial -on the Mectidien, if y 
uſe the Ferreffrial Globe; or:on the Vernal.Colute, if you: pr 
the Celeſtial, becauſe they are divided" from the Equinottsal | 
either way into go Degrees; and Becauſe from thence the De. 
-of the Equino#ial are begun tobe numbred:'Cotnt'( I 
from the*Equino#ial che number of Degrees the Baſe con- 
taits, and-there make aPrick : Then count in) the Equinetal 
fromrheFir# Meridianthe number of Degrees the Perpendicular 
contains; and make there a' Second: Prick: Bring that Second 
Pricktothe- ng GREY Par the Fir# ES _— pa» 
ratedfrom the Brazen Meridian by the. quantity of an Arc 
to the" meaſure of the Perpenditulr « Then having the: ue 
drant of Altitude ſerewed in the Zenith, Turn ir idhwnreiiods the 
ſide of it Cut the Prick madein the Firf# Meridian; fo ſhall the - 
Triangle 


Lnadrent of ns Beater Moen Zanith al Fir ft Myridiam, 
atid the nurhber- of.Degrees between each of theſe rc LE. 


Arches ſhall be the Meaſure of each TS Side. 

Angles; The t Angle is known to 

JH Theorem in the Preface. The Meare of of the 4 An cfg 
dicular isnumbred between the EaF Point inthe Hariz. 

3 the Graduated edge of the. Quadrant of Altitude : But to 


find the Angle at the B Boſe you muſt turn the T7;a»g/e, making 
the Perpendicular Baſe, and the Boſe Perpendicular. 


Example. 


Having the two .Legegiven A B 79 Degrees: 15 Minutes,and 
Gn 2.3 Degrees 8 a I would find the Meaſure of the - 
hens CB, and the Angles B,C. | 
uinoial Elevated asbefore, I make AB Baſeand C 
A Perp endicutar, counting in the Firſt (Meridian from the Equi- 
noftial 79 Degrees 1 5Minutes,and there make aPrick: Then I 
number inthe Equino#ial from the Firſt Meridian 23] Degrees 
8$ Minutesthe Length of the Perpendicular ,and:thereÞ make; a 
Second Prick: This Prick I bring tothe. Brazen: Meridian, 10's 
the © Firſt 'Meri- 


'dian / Riba L < | Þ 
from the *Brazer 's, Pa CERES” -: 
Mer idian ſomany | = <L 8s BN 
Degrees and M1- \ ka 

nares as is the yy _ LB 

Length of ' the 2 ES 


Perpendicular CA: Then I ſcrew the Quadrant of Altitude to 
the Zenith, viz. direRly over the Equinottial, and move it*a- 
bont tall fit touch. the Prick made in the F;r#Aecri- 
- dian: So isthe Triangle made onthe Globe:* And thenumber of 


and Minutes df thel Quedrent -Altirudecomprehend- 
the: Firſt Aeridianandthe Zenith is the 1 Moreover 
CB, which--in.this -Exemple-is . 80 Degrees 


#3 Mos he-number of. wo in thei Horzzon.compre- 
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hended between the Equine#ial and the Quadrant of Altitude 
istheMcaſure ofthe Angle C,85 Degr Minutes:the Any le 
A.is a Right Angle.go Degrees: Andtofindt —, robes e 
Trian {all bu the Letters;) 'Thus'as before' AC was Baſe,fo 
'now ImakeBA Baſe; and as before 'XB was Perpendicular, fo 
now CA ſhall. bs Prependicular: fo is your Triangle Turned.. . 
Now, as before I courted 79 Degrees © BIG, 
.15 Minutes,from the Equizcitial on the & 
Firtt Meridian, which,was the Lengchof 'V 
that. Baſe, lo now T count. z3 Degrees 8 
Minutes. on the Fir? Meridian, which is 
the Length of this Baſe, and there{as be- 
tore) I make a Prick; and as before I 
counted 23 Degrees 8 Minutes on the E- 
auinocial from the Firſt Meridian, which 
was the Length of that Perpendicalar'; 
fo now Ecount 79 Degrecs 15 Min.on. the 
Equinottial, which is the Length of: this 
Perpendicular; and; there L make a Prick 
on- the Equine& ial : Then 1: bring this 
Prick (as before to the Brazen Meridian,1o 
ſhall che Firſ# Meridian be diſtant (as be- 
fore)frem the Brazen: Meridian {o many © 
Peg: and Min. as is the Length of this Ptr- 
pendicular, viz. 79. 15. Then having ka Bageor of Altitude 


1:rewedtothe Zenith, Icurnit about till th&Edgeofittouch the 
Prick made in the Firſ# Meridian at 23.8.diſtaut from the Equi- 
noGial;{o isthe Triangle!Turned:And fo ſhall the Arch of che He- 
rizowu comprehended between the Equino#1ial and the Quadrant 
of Altitude be the Meaſure of the Angle BC.24330.50u alloſce 
the Meaſure of the Hypothenuſa BC $0. 8. on the Quadrant of 
Altitude, counted. between the Zenith and the Firit Merid. 


42. PROB. UH. 
ALeg and the Hypothenuſa given, to find the Reft. - 


Fixample. The: Leg given ſhall be CAinthe former Tries- 

gle 23 Degrees 8 Minutes, The Hypothenuſa C B. 80 De- 
grees 8 Minutes. The | Equino#ial and Quadrant of Altitude 
Rectified,as by the-laſt Probleme; Number the Leg. CA 23 
| | Degrecs 


= « +. at" h 4 - "Y ” 
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diaw; Then number on the Quadrant of  Altirude the ne. 
vuſa BC 80 Degrees's Minutes'from the Zenirbrtowards the 


thall:repreſent AC the Perpendicular; the: Arth:ofthe Quadrant 
of. Altitude comprehended: between the Zemrb and the Fir/# 
Merid. ſhall repreſent BC the Hopothenu{a; and the Arch of the 
Fir ft Meridian,comprehended between the Equinoltial and the 
Quadrant of Altitude ſhall repreſent BA the Baſe, which was 
one:Leg ſought,and is(asyou will find) 79 Degrees 1 5 Minutes: 
The AngleC you will find in the Horizon 85 Degrees 44 Mi: 
nutes : The Angle A is the Right Angle 90 Degrees: Andito 
find the Angle Goyos mult Turn the Trza»ple, .as you were 
directed inthe former Probleme. | 


PROB. - 1II. 
The Hypothenuſa and an Angle giver, to. find the'Reſ* 


Tx Hypcthenuſa given ſhall bs BC of the Triangle inProh. 
. & I. 8 Degrees, 8 Minutes. The Angle given ſbaltbeC,5s5 
Degrees 44 Minutes : T he Globe and Quagrantsf Altitude. Re. 
Aihed as by Prob.1.count the giver Angle 85 Degrees '\44'Mi: 
nutes on the Horizon from the Equineti:al, and there:place the 
Quadrant of Altitude : Then turn about the Globetil the Fr/# 
Meridian touch 8o Degrees 8 Minutes of the. Quadrant of Alri- 
tude counted fromthe Zenith downwards,fſoſhall the Triange 
be made on the Globe: The Arch of the Equator comprehend- 
ed between the Fir#t Meridian and the Brazen Meridian ſhall 
ſhew the Length ofthe Perpendicular CA 2 3 Degrees 8Minurtes; 
the Arch of the Firft "Meridian comprehended between the 
Copwotiigs and the Quadrant of Altitude ſhall irew the Length 
of the Baſe AB 79 Degrees 15 Minutes; the, Right Angle made 
at the Interſe&ion of the Prazen Meridianand the Equinottial 
1s 90 Degrees: and to find the Meaſure of the. Angle:B you 
muſt Turn the Triangle, as you were directed Prob. 1. 

by Bb 2 PROB. 


A T rropenamanpann Cranes. Book: VI. 


P-RO-B: LV. 


ALeg and Angle. azjoyring given,to find the Reft, 
IN. the 5 ies of _ 'Y ne No 


e adjoyning:ſhall be C, 85 
Cs Thee nt of ar ymts he 37; 
rg L turn green wg the; Firſ Mervdotet Loch 


from the Brazen Aderidian 2:4 


eddhenpanbs Grade  tbob Ce: E- 

ial-ſhall ſhew the :Length'of the: Baſe AB) 79 15 - 
inutes; The' Arch.of the Quadrant: of Altitude comprehen 
berweerthe Zennbandehe: Firfi Meridian Gallhewthe Lengeh - 
ofthe: »/a; CB: &o Degrees: $8 Minutes; ) The. Righr 
Angle madeatthe InterſeRion.of the and thou 
yy x ynnh is 90 Degrees: And to find the Meafire of 'the 
Angle B, you muſt Turn the: Z1yangle;, as yaurwere diredted,- 


Prob. 1. 
PROB:-V. 
A Leg and the Angle —_ given, tefindthe Reft,: 
Pho Kg cus the gl the Z ren ue De 9 De-. 


ſhaltbeC 4Rres. ye 
4.4 LA The or ow rant od thee GA RIA: 


by-Prob.x. Ebring the Qupdy 3+ Devr 

Minutes of the Arn ound Goaroreh Angie C: Thenk . 

Turnthe Glebe till Te Dern recs 15 Minus oft art age nas 2 

(whichis the Mea che Lox, AB) tonch the Ouadbans of 
ma 


Altitude , fois the. Tries ple on the-Globe, "Fhe Arch-of 
the EquiueBial comprehonded: dorween the' Firſt Meridianand 
the: Brazes Meridianſhews the Length of the Leg CA 2.3 De- 
$r0es rees. $ Minutes; the Areb of the Quadrant of Altiude compre- £. 

dedbetween theZenithand the Fir} rl Sager Fo: the: 
Length of the Hyporbenuſa C880 Degrees 8 Minutes: The Right 
Angle made wc 16 Interſeion of the Equinetial and the Bra- 
zen Meridianis 90 Degrees: And to find the Meafure-of the 4n- 
£/eB,you mult Turn the Triangle,as you were dice&ted wr T, 
PROB. 
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PROB. VL. ©. 
Th Aiigged g/0aidefrthkSites, © 


N this Caſe you muſt Turn the An les into Sides,makingan - 
Oblique Triangle on the Globe, whole Sides ſhall be equal 
to the given Angles: ſo ſhall the Angles ofthis Triang/e found, 
be the Meaſare of the Sides required. 


Example. 
Tc the 754angie of Prob. 1. ES 
Angle B 2:3- Degrees 39 ——— t 6. 
Minutes : TRE and 
Prob. 1. ſ6t-the Rypbr 
nidian beeweer the Pole 
number downwards-on, hs ys Ro of "Mfitade 23D 
| hors which ſhall be the” Side ne Gert that As Fe 
PEEneny teC = on the Firſt Meridian from = Pole to- 
the EqumotFiel $5 recs utes, which ſhall be-.- 
| the Side-reprel oe hy Angle : r= ge turn the Giobe and. 
Quadram-of Altitude Fl UT Fx, joyn the 2.3 Degrees 30 Minutes | 
(countedbefore on the Quadrant of Attitude )ang this 85 
5 papers a counted in the Hf Mics) ether; So is a - 
Treangle madeonthe Glebs;wholeS5d mie ualto the Angles. - 
lhave its.Angles ealrathc Si quireg: Thus? the -: 
eb of the Equinet#jal containe bc evlreans the Fir Meridian 
and the Brazen Merid. ſhall be founde.3. 8. the Meaſure of the - 
Side AC: the Arch of the Horizon betweenthe neareſt Poleand 
> axtof —_—_ _ rroareanyt- found. 79. ME. res ener Meaſure E< 
to Ve1 
np either to find it as BY. by ſome of the former —arr>—aog $ 
$5 oy > A rang —_— _ 
Caſes OF (Right An £5--TMAay- 
atherwayes by the Globe, i fyog ace i Potion 
king : e North or South Grape beg wenn Horizon. Zeninhy oudb .. 
the Poles of the World,or bo Poles ofthe Ecliptick; and uls the - 
Circle of þ 6-4 inſtead ofthe ir Meridia. orCirclesof Lin-. - 
irude.But the Inftrucions witha lietle-PraRticeare . 
Ul judge) ſufficient: Therefore Fhall refer Variedies to:the fiy--. 
dics.of the induſtriqus Student... SY 
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Of Oblique Triangles, 
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PROB. VIL 
The three Sides given, to find ihe Argles. 


= EL-evate the Pole of the 'Globeabove the Horizrn to the com- 
2- plementof oneof the given S;des,andicrew the Quatdrar; of 
Altitude in the Zenith,ſo ſhall that given Side be comprehended 
between the Pole and the Quadrant of Altitude; Then count 
from thePole upon the Firft Meridian theMealſure of the Second 
Side, andchere make a Prick: Count allo fromthe Zenithupon 
the Quadrant of Altitude downwards the Meaſureof the Third 
Side, and make there on the Edge of the Quadrant of Altitude 
2nother Prick; Then turn the Globe and Quadrant of Altitude 
till you can joyn cheſe two Pricks together,ſo ſhall yourTriangle 
be made on the Gl:be: And thenthe.number of Degrees of the 
Equine&ial comprehended between the Fir# Merigzan and the 
Brazen Meridian ſhall be the Meaſure of the Angleat the Pol: 
The Arch of the Horizcn contained between the Quadrant of 
Altitude and the interſection of theBrazen Merid.with the Hori- 
201 0n the {ide the Pole is Elevated,ſhall be the Meaſure of these- 
cond Amgle.For finding the Third, Turn theTriangleasbyProb.r. 
Example. 
In the Triangle A B C annexed, The S:4e AB contains 28 
Degrees 3o Minutes, the Side BC 25 Degrees, and the Side AC 
60 Degrees ; I would Mealure. . | B | 
theſe - \ernk I place one of 
theſe Sides upon the? Merid.viz. 
-AB 38.30.The lement of 
3$.30.is 5 1De.30M. Therefore 
Elevate the Pole 5 1:20:above the - 
HorizAo ſhallthe Zenicgh/ be diſt 4 
ant-from the Pole 38, 30. hereT ſcrew the Quad. of Altitude in 
the Zenith and count downwards on it the” Meafure of 
the $:deBC 25Deg.and there I make a Prick:then trom the Pole 
] count 
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Book VE: .'\/ /@Trigonemetrical;Problemes., > 
I count on-the- Firſt Meridian 60 Deg. theMeaſure of the Side 
AC; andthere.Emakeanother Prick: 1 hen turn the Glebeand 
Quad. of Altitade:' backwards or forwards till theſetwo Pricks 
are joynedtogether;10 ſhall the-7riavg/e ABC be made onthe 
Globe: The Arch of the Brazen Meridian comprehended between 
the Pole and Zenith ſhall repreſent che'Side AB; the Arch of the 
Quadrant of Altitude comprehended between the Firſt Merid, 
and the, Brazen Meridian, ſhall repreſentthe Side B C; andthe 
Arch of the Firſt Merid. comprehended between the Pole.and 
the- Quadrant of Altitude ſhall repreſent the Side A C; The Pole 
ſhall-repreſent the Angle A, the Zenith the Angle B, and the 
interſetionof the Firſt ieridian with the Quadrant of Altitude 
ſhall repreſent the Angle C.The Angle at the Pole is Meaſured, 
in the Equatcr; tor the Degrees comprehended between the 
Ioit Meridian. and the Brazmn Meridian being 17 Degrees 
15 Min. ſh2ws 17 Degrees 15 Minutes to be Meafare oF the 
Angle A: The Angle at the Zenith is Mzaſured in the Horizon; 
for the Degreescomprehended between the Interſetion ofthe 
Brazen Merid;an with the Horizo#an that fide the Pole is Elewa- 
red being 142-Degrees 42 Miunites, ſhews that 142 Degress 
42 Minutes is the Meaſure of the Angle -B. Thus two Angles 
are found-; the Third is wanting : which I find thus : 
I:Turn the.7:angle,placing either A or Cinthe Zenith. E x- 
ample. I place 4 at the Zenith, which before was at the Pole ; 
{o.jtall C be at'the Pole,and:B at the Intexlecion of the Fir/# 
Merid. and the Quadrant of Altitude,and the'Side A C ſhall be 
comprehended between the Pole and Zenirh: The Side AC con- 
rains 60 Degrees ; its Complement to 90-18 30 Negrees; there- 
fare I Elevate the Pcle-of the-Glibe 30 Degrees above the Ho- 
riz0n; ſo-ſhall 60:Degrees bean the -Zenirh; therefore to-60. De- 
grees I ſcrew. the Quadrant of Altitude and 'count on itdown- 
wards themealure;of the other Sidenext. the Zenith, wiz. 38. 
Degrees. he Minures ; andthereL make a Prick: Then from the 
Pele on the Firſt MeridianT count the Meafure of the Laſt Side, 
wi2.2.5 Degrees, andthere Limake another Prick:.Then I turn 
theGlcbe and Quadrant of Altitrds{as before)cillthele ewoPricks - 
joyn; ſo'is the Triangle Altered on the Globe: : For the Arch 
of the Brazen Meridian comprehended between)the. Pole and 
Zenith which before was 38 Degrees 30 Minutesis now 6c De- - 
grees; the: &rehof the Quadrant of Altitude comprehended be- 
tween : 
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evecnthe Firſt Meridiairindche Brazen Meridien, which before 
was 25 Degroes;phiohe 3 8Degrees:30Minaregandthe 4rcbof 
fie Firſt. "Wie e521 araris berween the Quadrax: of -2t}- 
Hrdde 4nd the Pole, which before Was 60)Degretsis now 25 De- 
grees. Thus the Angle C' being now-at the Pole, "its Mcafure 
is found irithe Equino#ialviz.the Arch comprehendedberween 
the Firſt Meridien andthe Braſen Meridian which is 25 Deg. 
24 Minutes; and the Meafare of the Angle A,which is now in 
the Zenith": having-its 'Sides the one an Arch of the Brazen 
Meridian the other an Azimuth (or which'is all one) an Arch 
of the Quadrant of Altitude, is Meaſured in the Horizon, 'as all 
Azimuths are, and found 17 Degrees 1 5 Minutes, as before. 


FROB. VIIL. 


Two Sides and the Angle contained beitween them given 

| to find the Reſt. 

 — | > Xample, In the former Triangle I have given the Sides A 
E-" TT B, 300%8 30 Min. AC, 60 Deg. and the Azple A I7 
Deg. 15 Min. I Elevate the Pole of the Globe to the Comple- 
4 ment of one of the-given Sides; ſuppoſe the Side A.-B,* which 
E. being 38 Pann Complement to 9oDeg.is 5 1.Deg. 
S 30'Min. ſo ſhall the Zenith be diſtant fromthe Pole 38: Deg. 
ft 20.Min. the Meaſure of the Side AB: The other Sides 60 Deg. 
= ' this 60 Deg: count from'the Pole in the Firſt: Heridian, and 
4 | there arte Ao \Prick: "The Avgle given'is 17 'Deg..15 Min. 
Th this'I count inthe Equino&#ial from the FirfF Meridzav,and this 
bh” Degree and Minute in the Equinetial T bring to the Brazen Me- 
rithan, 1o ſhall the Firf Meridian be ſeparated'from the Brazen 
Meridian 17 Deg. : 5 Min. ThenT crew the Quadrant of. Al- 
rude to the Zenith;and bringthe Side of itto the Prick made 

J irithe Fir Meridiln: fo ſhall the Trizngle be made on the Globe. 
E Thento find the unknown SideBC, count the numberofDeg. 
3 on the Quad#ant of Altitude contained -between the Zenith and 
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the Firſf Meridian andfind 2 5 whichis the Meaſure of the Side 
BC:To find the Mexfareof:theuwvele BI: countthenumber-of 


Degrees contairtedbetweenthe' ion of the Aferid:with 
the Horizon or that (ide the Pole 'is' Elevated and the-Quatrant 
of Altiide; and' find 14.2-Deg- 42 Minmwhich'is'the Meaſfitre 
'of the"AngieB i'And to find\ the: 4ngie C,T Turn the Triangle, - 
"as in Prob. 7. | PROB. 
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Two Sides and an Angle oppoſite 10 one of them given to 
find he Reſt. an —_ _ 


EiXemgl In the Trievgle in Prob. 7. the S5des given are A 
4 B33 Den 30 raya and : Den Degroes: Tho 
ugle give x6 te ACis B 142. 42 Minutes: I &- 
levate, & Poco the eigen of one of the given Sides; 
ſup AB, which being 38 Degrees 30 Minutes, its Comple- 
ment to90 Degrees is 5 1 CID 3o Minutes; ſois the Zenith 
om:the Pole 38 Degrees 30 Minutes: To this 33 Deg. 
39 Minutes 1ſcrew the Quadrant of Altitude,and count in the 
Horizon from the laterſection of the- Meridian with the Hori- 
z5pn that fidethe Pole is Elevarcyl the Meafureof the given 
Angle B, + PH Lhe Degrees 42 Minutes, and to this number of 
Degrees and Minutes of the Horizon I bring the Edgo of the 
Quadrant of Altitude; then I count in the Firf# Meridian from 
the Pole the Meaſure of the Side A.C 60 Degrees; and there I 
make a Prick, and turn aboutthe Globe till that Prick come to 
the Edge of the Quadrant of Altitude, (o is the Triangle made 
on the Globe: the Degrees of the Quadrant of Altitude com- 
prehended- between the Firf. Meridian ar the Zenith being 
25 DEgens sthe Meaſure of the SideB C: The Degrees of 
atf- th Icomprehended betweetthe Fir#þ Meridian 
and og Baraotis Ion, dion hoing 17 Degrees. 15] Minutes, is 
the Meaſire of the Avgle A: and feos Ste Meaſure of 


She: ap Titan the-Zrimgle, as Pools 7 


109440 PROB. X. 
Two aug als the. Side Fenprotncrs; between them 
"oor tbe OL: 34 : 
Ji Xamle,.ln/ the Triangloof Prob: 7.cthe- tag? 
+1 Som carr 5m 7m 17" B's; ECD St = 
(rngyobrare remeron ofithe Side AB, 
3K Deg. 30 a ementto go Do 
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grees is 51 Degrees 30 Minutes,ſo is the Zenith diſtant from 
the Pole 38 Degrees 30 Minutes ;to this 38 Degrees 30 M. I 
ſcrew the Quadrant of Altitude, and count in the Hor:z. from 
the Interſe&ion of the Meridian with the Horizon on that ſide 
the Poleis Elevated the Meaſure ofthe given Angle B, viz. 4.2 
Degrees 42 Minutes,and to this number of Deg.and Minutes 
of the Horizon I bring the Edge of the Quadrant of Altitude ; 
then I turn aboutthe Globe till the Firff Meridian is diſtant from 
the Brazen Meridian 17-Deg. 15 Minutes of the Equino#;al 
which is the Meaſure of the other given Angle; So fhall the 
Triangle bz made on the Glob2: and the Arch of the Quadranr 
of Altiturde comprehended between the Firſt Meridian and 
the Zenith ſhall be the Meaſure of the Side BC 25 Degrees, 
and the Arch of the Firff Meridian comprehended between the 
Pole and its InterſeQion with the Quadrant of Alritudethall be 
the Meaſure of the $;4e A.C 60 Degrees. The Meaſure of the 
Angle C is found by Turning the Triangle, as in Prob. 7. 


PRO-B. XL art nh 
Two _—_— and aSide oppoſite to one of them given, to 
find the Reſt. © 2004 


FE Xample. In the Triangle of Prob.7. the Angles given are A 

17 Degrees 5 Minutes, and B 142 Degrees 42 Minutes, 
the Side given is BC 25 Degrees being the S;desoppoſite tothe 
Angle A ; the Angle A is made at-the Pole. of the Globe, and 
Meaſured inthe Equator : Therefore Iſeparite the Fir Merid. 
from the Braſen Meridian 17 Degrees 15 Minutes, ſodoth the 
Pole repreſent the Angle A; the Angle B is madeat the Zenith, 
and Meaſured inthe Horizon; therefore I count in the Horizon 
142 my 42, Minutes, and there I make a Prick,to this 
Prick I bring the Edge of the lower end of the ant of 
Altitude, (not minding to what Degrees of the Merid. the up- 
per end of it is placed) Then I count from the upper end of 
the Quad.of Altitude 25 Deg, downwards,the Meakire of thi 
SideBC,-and there make a;Prick,and keeping the lower end 
ofthe Quad.of Altirudetothe Prickmadein the Horiz:Lflide the 
__—_— it forwardsor backwards till thePrick on the. Quad. 


of Al:itude cometothe Firſt Merid. fo ſhallthe Trianglebe made 
Ss on 
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on the. Globe: Then the. Arch of the; Brazen Meridien compre- 


hended between the Pole and the upper end of the Quadrant 
of Altirude- ſhall be-the Meaſure of the/ Sige AB 38 Degrees 
o Minutes ;;and the Arch of the Firi# Meridian comprehen- 
ed. between -the Prickgon the. Qzadrant.of Alritude and. the 


Polefhall be thei Meaſure of.the;Side AC 60 Degrees; But the, 


Angle C you muſt find by Turning the Triangle; as in Prob.7. 

athe Warking this Prob/eme TI would have placed the given 
Side BC. 25 Degrees upon the Brazen Meridian between the Pole 
and' Zenith; but.then the- Angle B (being ſo Obtu/e). would 
have-hadithar Side which would be interſe&ted by the Qua- 
drant of Altitude, (vis. the Firft Meridian) under = Horizon, 
which the- Zuadrant of Altitude cannot reach. 


PROB.' XIL 
Three Angles given, to find the Sides, 


PH: Triangle is taught to be Refolved by Mr. Palmer on 
. the Plamiſphere, Book 3. Chap. 19. | 

It isto be known (faith he) "That if you go to the Poles of 
' the three Great Circles whereof your Triangle is made, theſe 
Poles ſhall be the Angulzr Points of a Second Triangle; and the 
two leſſer $:des of this Second Triangle ſhall be equal to the 
two leffer Angles of your Firlt Triangle: the Greateſt Side of 
the Second Triangle ſhall-be the Supplement of th2 Greateſt 


Angle of the Firlt Triangle (that is, ſhall have as many Deg. 
om Minutes as the Greate@& Angle of the Firſt Triangl, WaAn- 
ted of 1 80 Degrees)See P:tiſcus Trigonometry Lib. 1, Prob. 61: 
This Second Tr:angletheretore(all whole Sides are known 
fromthe Angle of the £ir/t)you ſhallReſolve byProb.7.and hav- 
ing by that Probleme found the Angles of the Second Triangle, 
know that the two lefler Angles of the Second Triangle ſhall 
be ſeveral and reſpectively equal to therwo leſſer Sid: of the 
Firſt Triangle (and the lealt Angleto the leaſt Side, the Middle 
Angle to the Middle Side and the Greatelt Argle of this Se- 
cond Triangle being Subtracted out of..1.80 Degrees ſhall leave 
you the Greateſt S:de of your Firſt:Triazgle, . +. 
Example, If the Angles be given 142 Degrecs 4 2.Minutes, 17 
Degrees 15 Minutes, and >5>Degray 24 Minutes ; and 5s 
3 | | © 2 DIG $zats 
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Sides be enquired. Draw by aitn'a rude-5cheam ' of this Firſt 
Triang! ,"writing in the Angte A'17 Degrees r 5 Minutesjin B 
t42 Degrees 4.4 MinuresnC x5 Degroezy Minures: fup 
ſing the Sides yet unknown; then'dUraw-undorthis by ait alſo, 
a Scheam of : Second Tihenyle, (Gtting his Baſe Parallel with 
the Baſe of the Firſt, and making ' the Baſe of the/Second hor. 
eter than the Baſe of the Firit Set alſoB at thoFerriceP Angleand 
AC at the Baſe; as in the Firſt Triangle. Then ſay, 

* Becanſe A in the FN THe fel r7-Deg. 15 Minates, there-- 
fore in the Second. Triangle BC (which Subrendetb AY ſhall bs 
t7 Degrees 1 5 Minutes: and becaufeC in the Firſt T7iaws leis. 
25 Degrees 24 Minutes, therefore in the Second 7+; Ehe 
Side AB(which ſubrendeth CYſhall be 25, Degrees 24 Minutes; 
and becauſe Bthe Greateſt Angle in the Firlt Triangle, is 14.2 
Deg. 42 Minutes, theretdre un the Second Trianglethe Side A 
C (which Subtenderh B) ſhall be the Complement thereof to 
1 80 Degrees, vis. 37 Deg. 18 Minutes: Write now upon the 
Sides of this Second Trignglethe Quantities of the Sides, ſo is. 
your” Second Triangte ready to be. Reſolved, as by Prob. 
whereby you ſhall find the Angles of the Second T7;anyle, as1 
have expreſſed them in the Scheam; A 2.5 Degrees, C 38. 
Degrees 3o Minutes, B 12.0 Degrees. 

Now laſtly, I fay theſe Angles of the Second Triazgle thns 

found ; give me the Sides of the Firſt Triangle, which I ſeek, 
inthis manner. 
In the Second Triangle. In the Firſt Triangle. 


A is z5 Degrees. 7 2.5. Degrees. 

C is 38. 30. B38. 30. 

B is 120. 00. Therefore A.C 60. oo. Complement 
of 120 ecs to 180. And : 


thus by allthe Angles given, 
we have found out all the 
Siges; which was required: 
Having then. the Anples 
yo Firſh Triangle given, 
and his Sidesnow found;you 
fhall find his Situation on 
the Globe thus : Place him 
as in Prob. 7... A. B 38. De- 
grees 3o Minutes between, 2 
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the Pole and Zenith, A.C 60 Degreesin'he Firſt Meridian "I 
rated from the Brazen Meridian 17 Degrteess 5 Minntes ofthe - 


Equino#igt, B C15 Degrees on the ant of Altitude coun- 
ted from the Zemth when itdower en bates 142 Deg. 
4.2 Minutes of the HoriZo7? all fay;becauſe the Esft Point 


of. the Horizon isthe Pole of the Arch AB, therefore 'at the Es 
Point of the Herjz0n, ſhall ſtand the Angle C, which AB Sub- 
tendth: Then number fromeche Quadrant of Altizude 90 Deg.on 
the HoriZon Faſt wards, and there. 1s the Pole of the Arch B C : 
Thetefore thete Mall ſtand the Angle A, which BC'Subrenderb. 
Thelt go Deg. will end at 37 Deg: t 8 Min. cotinted from the 
Ezft Point'ot the Horizon Northwards: then Countin the Ex 
guator from the Firff Meridian go Deg: which will end under 
the Horizon, and there. make a Prick ; for- there is the Pole of © 
the 4rch or Side. A. C.- Therefore at that Prick ſhall and the 
AngleB which A.C Subtewdeth. ', © fofl. t49 

ere. you ſee your Second Triangle made by the- Poles of 
the Firſt, adjoyning to the. Eaſt Point of-che Globe ; only the 
Side A Bis wanting: Toget that, makea Prick apon-the Glebe - 
agaiaft the 37 Deg, 18 Min. from the Eaff Point of the Heres. - 
Northward: tgund before, to repreſent the Angle A: Then turm - 
about the Globe and Quadrant of Altirugetilt thar Prick andthe. 
Prick mag before for che. A»g/e B are hothat once Curbythe 
Side. of the Quadrant of Altitude, and you wilt find 25 Deg-24 .. 
Min.of the Quadrant of Altitude comprehended between the 
ewa Pricks,for the Meaſure of the Side AB... 


PROB. XLIL. .. 


How to Let fat} a Perpendicular that ſpall 4iwide any 
- Oblique Spherical Triangle i240 two Righr Angled 
Spherical Triangles. . 


*His Probleme is much uſed when an OHique Triangleoha-+ - 
ving two Sides and an: A»yple givenis tobe Solvedby the - 


Cannon of Sines and Tangent: : but by the Globe it may beSol- 
red.without it,as was fhewedProb.8,9.Yet becauſeLertting fall-. 
a Perpendicular is fo frequent in all Authorsthat treat of Trige- - 
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zomerry, T-have inſerted this Probleme alſo. 
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In 1} -Oblique Triangle 24 | 

of the. forrwer,Prctlemes 
thereis giventhe Sides AB . 
L 3 Degrees; and BC 2 
Degroes and the Angle G 4 
25 Degrees 24 Minutes It | | 
is required to Let fall a Perpendicular as B a from the AngleB, 
upon the Baſe A: C; and to know both the Meaſure of this 
Perpendicular, and. the parts it divides the Baſe into. - | 

'Fherefore Elevate the Pole of the Globe above the Horizon. 
ſomuchas is the Meaſure of the, AngleC,which in this Example. 
is 25 Degrees 24 Minutes, and. bring the. interſeRion of the 
Firſt Merid.with the Equinettial tothe Ez? Pointin the Horiz. 
ſo ſhall the Angle at the Eaſt Point of the Horiz. comprehen- 
ded between the Horiz. and the Fir Merid. be equal to the 
Angle C: then Count inthe Firſt Merid. from the Eaſt point of 
the Heriz. the Meaſure of theSids BC 25 Degrees; and hay- 
ing the Quadrant of Altitude {crewed to the Zenith, bring the 
Graguated edge of it totheſe 25 Degrees, ſo ſhall the Arch of 
the Heriz. comprehended between the EaF#f Point and the 
lower.end oof the Quadrant of Altitude bethe number of Deg. 
thacithe Perpendicular Falls upon the Baſe, counted from the 
Anple C to @ which in this Example is 21 +Deg. and the Arch 
of the Quad.of Altitude comprehended between the Horiz.and 
the Firſt Merid.is the Meaſure ofthe Perpendicular Ba 11 Deg. 

And thus by Letting fall this Perpendicular you have two 
Right Angled Spherical Triangles made,the oneB a C,wherein'is 
found C # 2 1 4Deg.BC 25Deg. B11 Degrees, C 25 Degrees 
2.4 Minutes, and « the Right Angle: There remains only the 
Angle B unknown; which you muſt find by Turning theTrian- / 
gle, as was taught Prob. r. The Other Right Anpled $ pherical 
Triangle made, is Ba A, wherein is found A a, etonar 
of 21 +Degtees to 60 Degrees (the whole Baſe beforegiven) 
38 + Degrees, AB 38 Degrees 30 Minutes, B a 11 Degrees, 
and a the Right Angle; whichis more than enough to find the 
Angles A and B; as was ſhewed in the Preface Theorem 1. 


The End of the Sixth Book, 
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Aving ff for ſome time ie Þa Made and Sul Ptolo- 

maick Spheres, 1 have found ſome of my Cuſtom- 

ers much deſirous of ſomething fhat might inſirut#:them 

inthe T/ _ 1, them; And to comply with their Deſires, I 
have publiſht this Appendix; which though it be ſmall, 

et conſidering what Both been taught of the Ceo the 

| Globes, it is copious enough for the. T/ſe of the 
Ptolomaick Sphere : For the Globe and Sphere are In- 
atucoypret of ſo neay a Kin, that-Readers of Aſtronomy 
any times andi _ Name either the one of the 0- 

ther, or the ſame purpoſe. 

| re hath indeed a Book been publiſht of the Uſe of 
the Ptolomaick Sphere ; 4ut rhe $ here that Book was 

made for, difſtrs from the Spheres Vulgarly made: _ 

i7at. 
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thatSphere was purpoſely made for Prince Henry,eldeft 
Son.to King James of blefſed\Memory,and no coft ſpared 
fo make it erther Tſeful or Beautiful; as may yet be 
ſeen by the Inflryment it ſelf, #3 being Intely sn the poſſeſ 
ſion of Sir Jonas More inthe Tower of London, and 
therefore would be ted dear for general Sale. But the 
Spheres for which this Appendix 4s deſigned, is the 
Commes Ptolomaick Sphere, by which Sphere after 'a 
Prattitioner grows alittle familiar with the conflitu- 
tion of the Heavens, he may ſufficiently conceive how the 
Zodiggal-aqd Eliptical metrgns. of the Planets are made: 
and..alſo iw what Places of their ſeveval Orbs their 
 Perigeums and Apogeums wits fall owt... 
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The Bleof the Ptotom 


atk Sphere. 

ot <tc 47 901 25.501 Fre Y "TY ab 
WTold your the firft Chapter of the firſt Book , that a 
Globe according to the Mathematricaldefinitionisa perfet 


and exadt' found Body contained underone Surface. The 
S - of a Sphere is the ſame. Sothen,the Glihe and Sphere 


"are Geomerrick Bodies are/alſothe ſame. Yet, as they 
» 5 age Thſtruments there 1isa difference inthem: For 
as a Sphere'is an Aſtronomical Inſtrument,it is-a complication 
F material ry rae (og firred together that TIN 
all che Imaginary Circles and Motions of the Eighth Sphere, 
and the Circles and Motions of all the Planers about the Earth, 
Therefore'on this material Sphere'you can neither have all 
the: Conſtellations and Stars,nor the ſhape-of the Earth,Waters, 
Towns, &c.depicted: becauſe of the vacuities between the ſe- 
veral Circles.Yet is the Sphere applicable” to almoſt all the 
Aſtronomical Ules the Celeſtial ang” Terreſtrial Globes-are: And 
in ſome caſes more apt to repreſent the "Order and Appea-' 
rance of the Planetary Orbs.For thereon have you repreſented 
the Zodiack,the Equino#ial,the Colures,the Tropricks,the Polar 
Circles,the Meridian,the Horizon, Verticle Circle, Hour-Circle, Sc. 
juſt4n the ſame manner and order they are on the Celeſtial 
and Terreſtrial Globezand therefore I refer you to the ſeveral 4 
Definicionsin the firſt Book: Only with this itterence, tha: 2M 
where you find Globe you read Sphere. | I 
And as the Circles of the Globe and Sphere are theſame,ſo is 
the manner ofworking with the Globe and Spberethe ſamz;and 
the PIPE iQ the ſeveral Problemesthroughout this 
Book that relate only to the Circles you find inthe Sphere,lerve 
indifferently and in the ſame'manner for the Sphereif(aswas ' 
faid) you only read Sphere where you find Globe. This I ſhall 
paſs by without farther inlarging on,becauſeit is fo plain:and 
ſhall come'to ſhew-you in what reſpe& a Sphere'15 more aptto 
repreſent the. Orderand Appearance ofthe Planetary Orbsthan 
2 Globe is. And that is,becauſe a Sphere is complicated only of” 
Lath-like Circles to repreſent each Orb,andis notan intireOrb 
as a Globeis,fo that you may ſee the ſeveral Fabrications that 
are made within it.But if rhe Sphere were made ofntire Orv 
you could ee only the: ourmoft Orb,nor any of the inner Fa- | 
q fx T D bricationsz 
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cations : as we may ſee in an Onyon,Which though itbe made 
up of ſeveral Orbs the ne. within another,as the whole PYor1d 
is of many Heavens = Orbs one > oy ame yet can we 
{ce the utmolt Orb pr Scale of the Qnzongthat wrappigg 
fg hiding all the other from. our Eys, So that all th 
Orhs (as we mult call them)of the Sphere are natreal Orbs, yk 
ſerve only for the Fe POAFBERIAR df Orbs. 1:3 00:16) 
. Reſides,, you haye every, Planer repreſented inan 
ſcland that in the fame O derth 1+ 1s. ranked + de 
s Firlt The outmolt Orh of all, which repreſtnts' the Orb 
of che Eighth Heawen,or Starry Hegwen,confhil & of the twoiCe: 
lures,which arethole two great Circles thas grols gach other 
at Right Angles inthe Poles ofthe Worldgand are dividedifram 
the Equnetial each way into. 90 Degrees,and gumbred with 
numerical Figures from the Equize#ial towards eicher Pale 
With 10, 20,30,t0 99. 
| Secondly, The Eanneicl which is a. Circle liesexaQMy in 
the middle. between the two. Poles, and. Cuts the Colures at 
Righe Angles,as it is alfo- Cut- by them. Ic is. divided into 
360. Degreesnumbred, from the Herng! Colure Eaftwords,with. 
10,20, 30,t0 39 60. «+ | 
Ticdly; The Zodiack,which is a broad Circle: that lies Ob- 
Jique or allops fromthe Equinegiah,making an Angle of 23* 
Degrees with it.It is Cutby the Equinoftial and its Colures in- 
two Points,viz.in V and =,and by: the Tropical Colure in two: 
Points,wiz.in SB and M, In the middle of this broad Circle 
lies the Ecliptick - Line,which -is divided into twelve equal 
Parts,call Signs, as Aries,Taurus,Geminj,&Cto. Piſces , and. 
ornamented with the Pitureofeach S:g»,astov you havethe 
Picturg of a Ramytoys a-Bull,and 1o.of the reſt. Bach: Sign is- 
again divided into 30 Degree,andnumbred from the begin- 
ning of the Sign towardsthe end with-10,20, to, 30.It hath a- 
bout 5 Degrees -ofbredth on either fide the Ecliprick,for. the- 
Swerving, of the Planer; from the true Eeliprick Line. 
Fourthly, The two Tropicks are ſmaller Circles, commonly 
made of Wyer;that Decline 2.3% Degrees from either fide the- 
EquinoGialand therefore bound the. Ecliptick- They Curt the: 
Colwres at Right Angles,as allo they are Cut by the Colures. 
Fifthly,The Arik and Antar&ick Circles;are two-Circles- 
yet ſmaller than the Tropicks, allo made of Wyerhat Decline 
_ 2 VJ'a Ge 
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Dexrees from either Pole: Theſe atly Cur the Colure] at 
DE les,as they are alfo Cut by the Colures. 

his ne IS oe: the. Eight Beck Becauſe it ſerves 
*the Etrhtb Heaven': But" its Motion is » pribrrncd 

upohcits (wb Polelthrough which 'runs# fitraighe Yo: re 

Tele the As: of the For1d atidl th is called the 
Nexs within the EighiÞ Heaven is pl: or wg or ro es 
of Saturn. It is repreſented by three Circles: Two of them 
Cut eacly other atiRiphr hg ler their Potes,e en 2s the Coltres 
do. Flftnaion fol the Colures ſhalt be ealled'Upr? rr, pf 
Circles whetiever F name them withy'r IN to he's $ 
of any of the Players: Theother Cirde&C BC. 
clez;and isalfo Cat by! them. at R An bet _ {le be- 
tiveen their vo Poles: 45 the gi po otras 
Cirghe-T'{l:all - —__ the Flt fl 916 Oaks when I tam it 
withrehtacionto'the onbts: 6fithis Circle 
is writ Sphera Saturn: _—_— har. co by it is fitted on otie of the 
Upright Circles, a Braſs pare with.a Button on it, which button 
repreſents the Staror P ner h 1 it oy It is made to ſlide Norrh- 
wards or Southwards on the Upr Prighs Circle, becauſe 1, oft Alters 
its reno from the Echrick,an confequently its Declination: 
this means you may —_— ittoany Liricmdaoe Decli- 

nation = ſhall ſee cauſe for. 


Next gh the..S Fas , is placed the Sphere of 


Fehr de A Sits a Juch A——_ a ſliding 
Y regs the Sabo 


Spbere of vichs 


in the Sphere 0 2 Sphere of ©jrhbo 
SH 6 en be '- Spher mg Þ within. the 
Sphere of V,the Sphere c of @ Fr ny he Sphere. of tg 


and all performing their Motions upon ds + —— Poles, and 
the Axss of the World. 
Within the oh of (is wheat: x ſmall Globe of the Earth, 


whereon is deſcribedall the Countries of the, Earth,- and the 
AN of fo crore as the Magus of that Globe ig 

ed int mi 0 Pl the ens,and a; 
wee it, as &t, i 4 on their 


various Mo 
This png or Falat, os" Sk of itis” Vitibte Horlt; 
Dd (which 
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(which you will) is Hung in a: Braſen Meridian,as a Globe is 
See $ 4. of Chap. 1. Book 1. And this Aferidian is let into a 
Wooden He iz0n as in $5.0f the; ſame Chapand Book. --/ 
The Quadrant.of Altitude, Hour-Circle, anditsIndex, Nau- 
tical Compals,and . Semi-Cirele' of - Poſition,whiich belong to a 
Sphere,are in all reſpeRs the ſame with thoſe belonging to a 
Glebe, and therefore I refer youto $ 6, 7, $, 9. of the ſame 
Chapter. \"WA3AG 
But becauſe all Problemes that have relation to any of the 
Planets,or their Spheres,are.more aptly.and properly perfotm- 
ed by the Sphere than the Globe (becauſe you have a particu- 
lar Heaven alligned ned each particular Plane:,and by reaſon. of 
the openneſs of every - Sphere you may ſee the more natural 
Situation. and poſition ofthem all at once.) Therefore .I 
here produce two Problemes -which may ſerve as Examples 
to dire& you inall Operationsthat you may meet with-of 
this Nature. And firſt, - .. -- | 


. P ROB. Y. 
To Set the Sphere andall the: Planets in a Poſitionn- 
. greeable to the whole Frame of the Viſible World, at 
any given Time. EN GHL, SIO EG BLEED 7 DOA 


lirft ReQifie the Eighth ' Sphere, Horizon, Quadrant of Alti- 
tude, and Hour Index to: yout Elected Time. Then byan 
Ephemeris find the true Places* of the” Plantts n Heaven for 
that Time # and bring each reſpeRtive Node which repreſents 
peRive Planer,to thoſe feyeralPlaces you find them i 
bemeriz; ſo ſhall the Planets appearin'the Sphere juſt -in 
the-lame Place they are in Heaven. FT. | 


Example, <P 7 


Places they have at "this preſent Time,vzz. 1 669.Sep.17.uſt 


at Noon,in the Latitude of 5:1 : Degrees, Therefore IficktRec-: 
tifie the Sphere to thegiven Ins We Kg: the 2d.:Book,” 


I would Place the Plover: on the Sphere . to Agree withghe 


then in the - war's I find the Placeof the Sun =4,Degrees 
42 Munutes, Th 


erefore I bring the little Geldew Node on the 


Suns 


Aa} L-S..9 g 
a. : 4 
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Node Plated in the Sphere; to agree with the: Place the ' Sun 
hath in "Heawent;then ſearching the; Epherreris. again for the 
Moons Place, I find Sheis'in 1.0 Degrees 36 Min. and hath 16 
Minutes North Latitude from the Eclip. Therefore I bring the 
little Silvered « inthe Moons Orb,to m o Degrees 36 Minutesof 
the Eighth Sphere,and ſlide the Silver: & 10 Minutes to the 
Northwards of the Ecliptick Line, fo is that Silvered' Moon Pla- 
ced-in- the Sphere to-2gree with the Place the Moon hath in 
Heaven, Then' ſearching in the Ephemeris for the place of fp, I 
find hin 19 Degrees 19 Minutes of =:, and hath 1 Deg. 27 
Min. South Latitude from the Ecliptick : therefore I. bring the. 
little Node or \Ball upon.the Sphere of hyto 2:19 Degrees 19 
Minutes of cho Eighth - Sphere,and flide the Button or Node 
whichrnpmnſeats H-1 Deg37M0nto the. Southwards of the: 
Ecliptick Line: ſo isthat' Node or. Ball Placed in the Sphere ' to- 

ree with the. place.h hath in Heaven. The like way uſe; to 
place;,d,o Y,inthe Sphere to-agree with their Places in Hea-« 
Ven. | VO [i , 
:\TheFEighthSphere-and the Nodes repreſenting all the:P/z- 
poſited, becomes an actual Repreſgntation ofthe 


netslging hus Þ: R 
whole-Frame-of the. Viſible W0rid: and alt the Spheres of the 


Planes cb, 1 # ohne with the'Eighth Heever,, per: 
form a- Piuirnak Matagion,and ſhew all the Varions A 

rances they-will bav$jn; Heaven, for-that Day,vizeT 
of their Riſing and Setting, as by .Prob:74, $cTheit:; Mtupdes 
25 by Proby6, Their Amplitudes as by Prob. 19.Their-Azimuths 
and Almicanters as by Prob.22,2 3. Their | Right Aſcenfoous 45, 
by Prob.26. Their -Declinations as by Prob.2. Their,Qblique 
Aſcen/ions and Oblique Deſcenſions as BY eRTON'2 $. Their Diur- 


nal and Notturnal Arches as by Prob. 35.of the Second Book : 


TheirConfigurations or A/pe&samong Themlfelve $,and theip. 
Circulations about the. Earth. . 
How Eclipſes are Demonſtrated by th? Sphere; 


K 7. Ou muſt know that the . Moon moves. not canſtantly_in- 
the Ecliptick;as the Sun does,for if She. did: thers 
would two  Ezlipſes happen every. month ; the, one.;- of. 
the Suzy, and th; other of the Moon, but She Moro Za 
ircls 


Suns Orb to: 4. Degrees 42 Minutes;ſo is: that lictle Golden 
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Circle: Obliquses the Echiptick about- 5 oveit as the'E cp. 
tick is =p $0 tothe Equinettial 4 35 Deg. Atlas the Eclipti 

Cuts the: = gee only itx rwo: EE, nkon top wor 
So the Circle of the 2MomiCuts the Belip:only: in two Oppoſite 
Poims,which are called;The Dragons-Head (thus charaftered 
Q)and the Dragons Tail(thus chareRred y)Thatpoint which: 
interfecds the "Telip ick ot the Exſtern bUe,andp North- 


wirds,is called hs Dfd4gorts Heady and the Oppofite Point:the 
Di apont:Tail, Theſe Points conftaritly thift theirPlaces, and 
Have 4 Retrograde'Motiort through the Echpriek inalmoit 15 
Years: Antl wheh the Suv and* Moon mect ii of riear cither of 
_—_ Poihts,or — each'other ihor near theſe Points, an 
happetis le: thy reet;the San is Kea ono the 
fsli4Bety of ths 2 Mhonitis betweert ourSight and 
the Swmpand'{d hides hin: If the w&cach other tho Mok 
sEch nl then the Dark ie y of the Eartbinterpos 
ſez between the Sun and the propper ſo hinders ro Lizke 
of the San from falling upon ths Moongwhich hath no Light 
of Her own but what She receives from the Sun. 

But that-you may the more plainly ſee the Demonſtration 
of Belapſes by the Sphere: Place io dent Balt 
the Sunand the Si/vered@© repreſenting the Tin-two' 
Poittsof ths EeRvicly 1o ſhalt the Sw”, the; 
Moor be 4ll-itia {tfai heLine;and the Mien Eck; 
—_— 6g monty i eeh-the Sun andthe 

this San'off the Moc, and/ſ6 becomes «Sh | 

Ho wilich of Het (lf hath no Light but 'what ſhe receives - 
from the Sun,as was laid before ;. and the. Moon will continues 
Parkned\xill She'contics out of the Earrhs Shadow. 
"AgaityPhoe the Sw and Mooninthe ſame Sigy and Deg: 
of the Eoliptick*, and imagine as before, a Light to come from 
the Swriti tho Spherechen will-you ſee theReaſon whythe light 
of the Sun cannot fall upon «wo Earth, viz.Becauſe the Moon is 
interpoſed betwixt the Sw andthe Enrib,and ſo Shadows the 
Earth.by keeping the 'Light ofthe Sun off it,which torus ap- 
pears.as if the Sun were Darkned,though indeed it is only the 
Earth that's deprived of the Suns Light by the inerpoden 
of the Moon; as aforeſaid: 

But becauſe an Eclipſe happeris not, as was faid before, but 
when the Swnand Moon ſeemsto meet or oppoſe one anotherin 
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EY or near the Dragons-Head or Tail, therefore by the followi 
. Rule you muſt learntg fingrhePlegeiaf the Dragons-Head 
Tail, that ſo by the Suns and Moons Progreſs thr 


liptick, you nay, know. when he S Meet or 
EN SH & ear bo hed as rdingly 
fore-know an Eclipſe; .. 
, ore fox ray oe Drogons-Bead, 
FF 7% %$- 3 WB. k and ) | 


The Dragons: Head and.7ai/ finilh. a Retrograde, Revolution 
through the Beliprick in 18 Years 224 Days and "7 Sen 
thatin one Year tt Moves rg Deg a 20 Min. 17 a month r 
Deg. 35 Min.ang inone Day 3 Min-' Fhereforg if for any 
Time Paſt or to Come,you know the Place df the Dragons: 
Head or Tail you may Add or Subtra& 19 .20 Min. for 
every Year,1 Deg.z36 Min.for every Month,and 3 Mir for 
every Day,and the Remainder fhall be the Deg. and Min. 


that the Dragon;-Head or Tail isin. 


Example. 


It is to be fuppoſed thar I remember the Place of the S 
gons Head to-be in 9 12: Deg:20 Min. would know Fat ul 


of the Dragons-Head for this preſent Day,Sepr.1 7.1669.Since | 


mary 1.166 3.there is 6 Years 8 Months and 17 Dayspaſlt: 
Fherefore for cach Yearl allow19 Deg:20 Min.which makes 


x16 Deg-for the8 Months Iallow 8Deg.and '$ times 36 mim. - 


vis.12 Deg. 48 Mip.more,which makes 128 Deg.48 Min.and 
ior the-17 Days I allow 5 min.which, | 
| I 16-00 
' F2-n gh 
5T | addedtogether,make . 
129Deg.39 min, 

which ſubtracted (ecanie the Dragezs-Head Moves contrary 
to the Succallian of S:gns)fromW 12: Deg.20 Minleaves 3: 
wo Weg 459Min for the. Place of the: Drazons-HeadSepr.17 
2669. Th2 Place of the Dragovs-Tailas was faid befaregis the 
Deg.and Min. of the Ecliprick Oppoſite to that ofthe. Dragens 
Head, which.in-this Exempleis 1 2. Deg 4. Min, - g 
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"ANCIENT STORIESE" 

==» by Of the ſeveral __ tr 

; STARS and CONSTELLATION $. 
Shewing the Poetical Reaſons wby ſuch Various. 


. : 


© *Figuresareplacedin HEAVEN, 
' Colleted from Dr. Hood. 
"awd fieſt;.- | 


Of the Nothern Conſtellations. 


RSA MINOR. This ConFellation hath the Prehemi- 
A nence, becauſe it isneareſt of all the reſt unto the North 
Pole; And is called of the Greeks ArH#os , whereupon the Pole 
iscalled the Pole Artick,for thatit is near unto that Conftellati- 
on. It is alſo called Helice Minor, becauſe of the ſmall Revolu- 
tion which it maketh round about the Pole: or rather of Elice, 
a'Town in Arcadia, wherein Califto the Great Bear,and Mother 
to'the'leſs, was bred. It is called Cynoſura, becauſethis Con- 
ftellation', thoughit carry the name of a Bear,yet it hath the 
Tail of a Dog : Laſt of all, itis termed Phenice, becauſe that 
Tales, who firſt gave the name to this Conſtellation,was a Phe- 
nician : And therefore the Phenicians being taught how touſe 
it in their Nawigations, did call it by thename of the Count 
wherein Thales was born. It confiſteth of ſeven Stars , whic 
the Latinescall Septentriones ; becauſe by their continual Mo- 
tion thoſe ſeven Stars doasit were wear the Heavens. The 
Spaniards call them all Boſina,that is an Horn,becaule they ma 
E be Very well brought into that Form; whereofthat which 1s 
"= inthe end of the Tail , is called the Pole-far, by reaſon of 
"- thenearneſs thereof unto the Pole of the World : for it is 
diſtant. ( according to the opinion of moſt ) from the 
trug Pole , but-3- Degrees 3o Minutes, -* The —_— 
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And'of the” Sejrbianrit is ſaid to be an Iron 
by them © as a/-God.  *The two Stars 


"Are. 
Ule which they have in Navigation. - 
* * The reaſon 'why this Confellation was brought into the Hea- 
penis diverſly((erdownzand firſt in this manner:Samrn hay- 

received of the" Oracle that viie of his Sons ſhould+banith 
m;determined with himſelf cokilt all 
1 beget: whereupon he gave com- 
is wife,beiftng then great;thatſheſhouldthew him 


zently*to belooked 'untojin regard of their ſingular 


*the men childrenthathe ſhould 


Child fo Gon 
zer,ahd 


ceſis, tranſlated ther intothe-Heavens,and made of them 


* 


two Conftellations: the Leſſer Bedz,anUthe Greater Bear. 
:Otherſome ſay that it was Arcas the Son of Califto, and they 
tell the'Tale on this manner : Califto a ——_ of ſingular 


beauty hter to Lycaon King of Arcadia, induced by the 
greacdeir th had of 'Hunting,became a follower: of the 

defs' Diana: Afﬀer this, Fupiter beingenamored with het 
Beaury,/and ontof hope;by reaſon of her profeſſion to: win 
herLovein his own Perſon,counterfeired the ſhape of Diana, 
Lay with Califfo,and got her with'Chiid,of whom was born 
3Son,which was called:;4rcas.: Diana", or rather Fun, bring 
very: much offended herewithzturned Cal;to into a Bear. Arcas 
her Son atthe Ape of fifteen, Hunting in theWoods by chance 
lighted upon his Mother inthe ſhape of a Bear: who knowing 
her Son Areas, ſtood ſtill that he' might come nearunto her, 
and not be afraid : /but he' fearing the ſhape of-{o: cruel a 
Beaſtzbent his:Bow' of purpoſe- to have flain her: whereupon 


vet it "the - miſchief: [tranſlated chem. both. into 
Hear of 'therh ©made'two' ſeveral Conſtellations : unto 
the Teſt” Bear; there belongs but one Star untormed. 

11%.;URSA MAJOR;the Greater Beargealledatſo ofthe Greeks 


'% aoiigy aa Heljce/confiſtethofrwthry frenSrirgAmang the 
Bo E e 


which 


3 - "of the Bear ate called the Guards,' of 
word Gid4arewhich'is to: behold ; becauſe they 


| ourMenthey arecalledChartes 
in ſuch om thethree en Tail 
Horſes,and the.other four which jareinthe flagk-of the Bear, 
ſtand(after a manner ing che Wheels x a Wagongor Chariot; 
end they are ſuppoſtd by ſome to ets na The 
reaſen-of the Tranſlation OY 


among the Greciang;and-this is, tobe: mes (15s | en 
PO One earns they newer Sor under Wear as 
any part of Eunape #.fall out; byreaſon 


Situation 4 > ag at 

Hos rymadr nga ne Cans 

: omadea Cuckqueanandthey uhh: 
cook it) defpight; of oymgpies wary into HY 


-quefta-herBrother Negrane, that he-Ihould never futfar thak: 
Stars to Seruoicthin his Ki . Fowhich,requeſt Neprone 
condeſcentled; ſothatin they aevencomencarunto 


the Sea,or touch the Horizon. If any ane maryelthat 
She hath-theform-of a Bear)She ſhould haves Tail 
—_ tw 7 upiter icaringito come 'too aigh apa 
Teeth;laidhqld on-her Tail; and thereby drew. her up [into 
Heaven; {o that ſhe of her ſelfbeingvery wolghty andthe d- 
ſtance fromtheZarth to theHeawes very great;therewas great 
likelyhood chat her Tail 'muitftreech. T Uniormed Snars 
belonging to-this ConfFellation are.cight. - - -- 

3- DRACO,the Dragen, of ſome named the Se gg” , 
others the Snakeby'the Arabiant, Aben; and-by "Fern nes Flo- 
rentinus Urago;becauſe.hewindeth -his tail round about the #- 
cliptick Pole;xt containeth one and thirty Stars, This was the 


Dragon that kept the Golden Apples in the Qrchand of the 
Heſperides; (now thovight to be the Iflands of Gaps de Varge)and 
for hisdit gence & witchfulne&,wasafterwardsanſleced into 


_ :Yetothers ſay that he.cameinto-Heavenby thizoccalt- 
on; when-Mmerva withſtood the Gyants fighting  agaiſt cho 
God: ; they toterrifie her threw ather a. mghty Drag; but 
mthe caching ———— him preently pplewo 


wan. ——_— —— 


i 
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Thtoen ad'ph a Nis therejav Memorial ofthe her eff 
ae Orhgs" ; et aols 1805, whom 


> 
. 
POTTED 


£On? PHEUS/aghciR: Shs eh Sand Hacks ewo: 
111k om EO 45 il wh | , tha 2nd Higband' 
ixFFatherof Seed whom Perſens married.” 


uhtoCufſt 
taketrny/ 1166 Heowiy with his Wife and Dangheer , 


Home 9 of © Perſens his pr Law;that he and: his 
whole Sec pon Tan: rance for ever.” The" 
SYer Whit $03, ri called by the Arebians 


Tybas 
of? Ott ſo I ſuppoſe thename 
e _ than an wr pie ; tor he eats not os name 


the Gre of Thr were | rnnfiens to fide This nfl 
confiſtert# of two and 'twenty Srarr:Some will have Boores tobe 
Avcat, ney _—_ =—_ OD curned 1 =-_ wo Great 
Hear, aft e the Tale thus: Lycaon the Fathor of C 
4 Gre into his- Houſe as a Gueſt, fook: ck 
dent hit uy pieces; and among other Ser- 
Fapiter tf be caten: for by thi means he 
is Gueſt were 2 God,as he pretended to be: 
/ing this a&,overthrew the Table;fired 
| _ Ant turned” Zycam into 2 Wolf: 
nine = SE Ek to bo kepe 
wh e/£tolra tO, ept *: 
eftate, and hunting the 
res an hi n his Mother,transformed by 
Os” 
DE Je, 5; by the of the: Artadians , it 
death for = to oro b For as much therefore 25 
mnft of like}yhood be hoth flain; Calzfo by: herSon, and 
re 19: er to avoid this nti{chief,ofmeer pity took 
them both up into Hiover: Uneothis Cunſtellation belongeth 
tone Srarunformed; and it is between the of Bootes, 
&bythe Greciancit is called Ar#wss,becaufe of all the.Srars 
ic: Great Brar named. ed Arivr chic Sher firft. fre near 


ter Taitin'the -teneyr ibs Poetical invention is thus. 
=" Jearus the Pather- of Er5gone, | Taringroaned of the God 


: 'P 


Bacchss. 


ral Men,cxave wil 

there began to carouſe with 

greatly delighted withihep 
dr 


(0: Naxus,afcer t 


Virgin Mary. 


. L211 704 an 2 IQ 

it 15 expreſſed under the ſhape ota,mankneelinguponthg one 
Knee,and is therefore by theLatines called Ingeniculum.It.con- 
raineth nine and twenty, Szars,and wantetha proper 


cauſe ofthe zreat diverlity of Opintons.concerningthe/ſame. 
For fome wil have it = Hercules, that.mi ! 


who for his 12 labours was thought worthy. to. be. 
Heaven,and nigh unto the Dregon whom heoverc Other 
tell the Tale thus: That when: the Tyzens fought againſt. the 
Gods,they for fear of the Gyants , ran all untothe'one fide of 
. the Heaven:.whereupon the Heaven .was.ready-to haye. £: 
had not Hercules together with Atlas,{et his.neck unto it';and 
flayed the fall : and for his defert,he was, placed in: Heawen, 
8. LYRA, the Harp,it containeth ten. Stars; | whereof thus- 
gocth the Fable. The River Nilus{wellingabove. his Banks,o- 
verflowed.the Country.of Egypr;; after the. Fall whereof ther 
were left in.the fields diyers kindsof living thi d amc 
the relt a, Tortoiſe ; Mercury after the fleth thereof was.conk 
med, the ſinewsſtillremaining,found theſame,and ſtriking itz. 
he made it yield a certain ſound;whereupon he made anHarp 
like untoit,having three Strings,and gays it unto. wa 


— —_——— th 


A. 


a - 
—_—— 


Son of Caſſioges.'This Harp : was of-duch excellent Sound,thar 
Trees,Stones,Fowls and wild Beaftsare faidtofollowthe ſound / 
thereof. Aﬀer fiich time therefore that Orphexs was flain by 
the Women of Thraceghe Muſes by the good leave of Jupiter, 
and3tthe requeſt of Apollo, placed this Harp in Heaven.Nowi- 
dius will have it to be the Harp of Dawd,whereby hepaci 
the evil fpirit of Sau Fhis:ConfeHation was afterwards called 
Valcar ' Cadens,the Falling * Grype: and Falco the Falcon; or 
9. OLOR,or Cygnus. the Swan,calledof the Chaldzans Adi- 
«ge; It hath ſeventeenSrars: of this Conſtellation the Poets Fa- 
Þ in this manner. Fupiter being overtaken with the Love of 
Lada the: Wite of 7yndarus-King of Oebalia,and knowing no' 
honefter way'ro accompliſh his Deſire,procured Venus to turn 
her ſelf into an Ezg/cand himfelf he turned intothe thape of 
a Swan. Flying therefore fromthe Eagle,as from. his.natural e- 
nemy ,that earneftly purſued him,he lighted of purpoſe ircthe 
Lap of .Leda;and;as it were; for his morefafery,crept intoher 
ome.\'The:Woman notknowing who it-was undet that 
Ro holding(as ſhe thought)the Swan faſt in her: Arms, 
1 afleep:"Inthe'mean while Fupizer enjoyed his. pleaſure y 
and having obtained that he: came for,betook him again un- 
to: his: V/Vings ;:aad in memorial of his purpoſe(attainteduns. 
der that Fornheplaced the Swan among'the Stars! v) 1 
.' Owid calleth' this ConFfrellation Miluins, the: Kire;andeelleth 
the.Tale thus. The Earsb being greatly offended with Fupitery 
becauſe he had driven Saturn his Father out of his Kingdom, 
© brought forth a monſtrous: Be//,ywhich imhishinder partswas 
«like a - and was afterwards-called:the Fatal Bulk; 'be- - 
cauſe the. Definieshad:thus decreed,that whoſoever. could flayt 
him and'offer up his entrails upon an Alcar, ſhould over- 
come the:eternalGods. Briarexs thatmighty Gyant,and anciene 
enemy of the Gods overcamethe:Bull,and was ready to have 
up his-entrails according tothe decree of the Defiimmier> | 
but Fapiter fearmg theevent ,, commanded the Fawls of the - 
Hr to-\natch.them away:which althoughtotheir power,they 
endeavoured,yetthere wasnone of them found ſoferwardand 
apt tothatadtion as the Kire,& for thatcauſehhe was according- 
ly' rewatded with.a place in: Heawven.Some.callthis Conſtellation 
Azijs,that is, the: Bird: others call: it Vultur. Volaneghe : Flying 
1pe:Er: is alſo called Galivagthe. Hen. Unto this Gnitel/ationdo 
two unformed Srers.. 10.CAS- 
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The Poetical Stoztes. 


——_—— _l_C__4 


ro.'GASSIOPEIA ; She confilteth: of thirteen Scari.This 
vas:the: WifeatCep hent,and the Mather of Andromeda, whor 
Perſeus Married, cniforti fake was: tranſlated into Heawen,as 
ſome write.Others ſay that her dodety 20ing ſiinile,fhe Wan: Wax- 
edjgproud,thar he prſerre here the Nererdes,whictk 
wers the: Nymphs. of hea :for which cauſeuntoher di pa 
and/the exampic-of albothers | that utPride of their | 
wouldadvancethemfelves above: cheinhttearahoweplaced 3h 
the Heawen with her head asit were downwaitls;ſo that:im the 
revolutionof the Heaters fha-ſcemerh tabecarrictl heablong. 
1 :PERSE US,hehathſix.arutewenty Srors.Fhiswas the Sore 
ab Fopier,wtiom kein the: bene of a. Golden; : Shower begat 
upon: Duner;the daughter of Guriffue. F his Fenfiur Con __ 
mans oftate,andbeing furnifhed utith theSword 
ob his Brother Hfercury,and theShield af bivSiftartMivertioias 
ſentby: his Foſter-Father Pulidathes,to killthe Manfter Medu/a, 
whom he flew;and cutting off her Head,cartiedir "with 
him:But as:-he was  Homeward , fytngin:the'Air, he 
efpicd. [Andromeda the. d of Cepheus/ and: Caſſopea for 
the pride of her: Mother,Bound with-a Chain untb:a. 
by do fes fide;there to be: devouredby a Whale:! Perſeastak- 
ing notice and pity: of the caſe, undertook''to: fight with the 
Monfter;upon:condition. that Andromeda might be his Wiſe ; 
to be ſhortghe delivered Andromeds; :and return- 
wgEBbineward unto,the-Mle Seripbushe foundbricrehisGrand- 
father' Azrifins,aihom by miſchance and .unadvitedly heſlew 
with a Quoit: (or as Ovid with, the terzible fight of 
a,aot knowing that it was his 
cher: ar abowank forrow:Where ma 
away. extream ſorrow: upon Fs- 
paer hisFather pitying his Grie&took him up intAteen:and, 
.mere :himuin that form wherein he TOONS 
with the Sword in one Hand,and the Head of 
other,and the Wi of Mrory th Heck This Grp 
berauſe ofthe U: moe arymin facto 


- 2 
Cf. 


1%. AVURIGA; —0rCorteroBio cdadihach of dur- 
teen Stare: thi dtrubians call him lawot; ithe Greeks Henniachas, 
Gis-)ia;Man 4 Bridle in his Hand ;andfois he pictured. 
Arawfients affrnntch him'to be Erif#4oniu; King of Aobensthe 
Son iof Yadaer, who having moſt deformed-*Peor,deviſed- tirft 
theuſe ofthe Wa 'or 'Chariotzant jo ynel Horfes toge- 
ther toidraw che ſame,to the end that ley: therein, Ns 
the-better poles (or his ideformities. For which invention, 7 
fiter| tranſlated aim into the a 6. 

\Iothis Gafellinion there! are! two ev Sarehen 'Conftel- 
Jetivin tobe nora; whereofrhe one-conſifterh but oFone Ste 
pry hs © oc es men Shoulder of +furvgu;andis called H;r- 
irs tlie 'Grar; the Arubions'icall it Hibajorh: The o- 

ofewo'dirtle Show 'alitthe beneath the-other , 


Raby ar woes Lech hand of Ar ;"ThS0, Ilati 
16:68 Heulithe Ride. "Fhie "T:al8 'is thus: Saumh Saturh x47 as you 


heasd before) had received ofthe Oracle;that one eW/ 
_ 


chim-ouriof go whereupon he detertif ; 
your them-all;: by ftealth'conveyed aw Fr 

Kaſs har and&n him to :2e Be King of rep bans 

Ate thavingiewo Daughts rs, 2nd} bes and Melifagormn- 
micted  Fapiter wine "their Nurſery at Gout - 
that paveSuckumoitwo Kids/ſo that 0/, w the Mitk'of this Gout, 
ſhe.nouriſhed Fwpirer yery well. To 'requite'this her'care 7 

courtefie, Fupiter (afterthe hadipur his Father out of his King- 
dom)tranſlated her Goat and her'two-Ryds +1to Heaven ; and- 
in aremembranceof the[Nurſe, cheGoat & callett C Amal- 

thes Novwidius Taith;thar when Chriſt was'born,;and his birth-- 
made: manifeft bythe Angels unro the Shepherds;one of them - 
brought with him fora Preſent, a Goar and two young K3ds; 
= 1 intoken-of his will,were placed in Heaven. 

13. OPHIUCHUS,or SERPENT ARTUS, Thatis;the Ser- 

pong - wreck This Con#te/larion hach no proper name; but is thus - 
emituled;becauſe he holdeth a Serpent in hisHands Ircontain- 

eth four and'twenty $ars.Some ay thatitis Hereules,andre- 

porttheTale on thismanner. Fwobeinga great enemy to Her- 

owler,fent two Snakes'to kill him ashelayMeeping in his Cradle: 

-ut Hercules being alufty Child(for Fuprrey had ſpenttwo Qaics 

in begetting him)without much a led them both: Tn - 
memorial offoſtrange anovons Fpie placetthim in the' Hea« 

-nens,with. a Serpent 11 his Hands, 14+SER>. 


* 
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The Paericat-Stotles * M 


T4. SERPENS, the Serpent of -Ophiuebur, which'confiſterh 


words*\Glacws the Son. of Mines King of! Grire,wasby\ tnisfor; 
koh, wane & Barrel of Honey: fines his father craved 
the. help of /A&fculapius the Phyſician : and that he might be 
driven perforec to help the Child,he ſhut him-up in a ſecrer 
place,together with the dead Carcab: whiles-/£/calapiur ſtood 
11.4 Carnage. with oped what- were: beſt co, be ge s'L 
on a {ſudden there;came a-;Derpent creeping-towards' him; 
the which Serpent he flew ET tho ſtaff which he had in/his 
hand. After this: there cameanother Serpent in,bringing in his 
momhacertainaerporhich velpeopon o_ head o poreer 
Serpent , whereby. he reftored him untoa-Lifeagain.s© |; 
#s LH ng the la herb,wrought the ſame effeck upon Claw, 
Whereupon(after that).£ſculapius (whom: ſome affirni to be 
Oph:uchus /was placed in the Heawen,and the Serpent with him. 
15. SAGITTA, or Telum; the Arrow or Dart..'This was 
that Arrow wherewith Hercules. ſlew the Eagle or: Grype that 
fed upon the Liver of Prometheus,being tyed withichainsto the 
top of che mount Cazcaſus,and in memorial of that deed, was 
tranſlated into Heeves. Others will have it to be one of thoſe 
Arrows which Hercules at his death gave unto PhyloGetes , 
upon wich the Deſtiny of Troy did-depend. The whole Con- - 
fellation containeth five Stars. Lou 
+ 16. AQUILA, the Eagle, which is called YJultur Yolans ; 
the Flying Grype : it hath init nine Stars. The Poetical reaſon 
ofthis Conſtellation, is this; Fupiter transforming himſelf into 
the form of an Eagle took Ganimedes the Trojan Boy, whom 
he greatly loved upinto Heaven,and therefore in ſign thereof 
(becauſe by that means he performed his purpoſe) he'placed , 
the figure of the Eagle in the Heaven. There behng untothis 
Conſtellation ſix Stars(before time)unformed,but now brought 
into the Conſtellation of Antinous. But whereupon that name 
ſhould come, I know not,except it were that ſome Man de- 
viſed it there to curry favour withthe Emperour 4drian,whe 
loved one Antinous Bithynicus fo well, that he builded a Tem- 
ple in his Honour at Mantines. 
17, DELPHINUS, the Dolphin : It containeth 10 Stars 
| Profe tt yet; 


*.: 


At Eat £3 _— 
yet Ovid in his Second Book de Fa#is, faith that it.hath but 
nine, Neither did the'Ancient Aſtronomers attribute - unto it 
afry, more, according to the numberofthe Muſes; becauſe of 
allother Fiſhes the Dolphin is [aid to be delighted with Muſick. 
The Tale goeth thus concerning this Conſtellation. When Nep- 
tune the God ofthe Sea greatly deſired to match with Am A 
trite, ſhe being very modeſt and ſhame-faced,hid her ſelf : 
whereupon he {ent many Meſſengers to ſeek her out,amon 
whom the Dolphin by his good Rang firſt find her ; an 
perſwaded ber alſo to match with Neptune: For which his 
good and truſty Service, Neptune placed him in the Heavens. 

' *Others ſay,that when Bacchus had transformed theMariners 
that wauld have betrayed him,into Dolphins, he placed one of 
them in Heaven,that it might be a Leflon for othersto take heed 
how they carried any one out of his Way, contrary both to 
his defire,end their own promiſe. Nowidius Rana, this Con- 
fellation unto the Fiſh that ſaved Jonas from Urowning. ' 

19. EQUICULUS,is the Ziztle Horſe,and it conſifteth of 
four Stars. This Conftelation is named almoſt of no Writer , 
ſaving Ptolomens,and Alpbenſus who followeth Prolemy, and 
therefore no certain Tale or Hiſtory is delivered thereof by 
what means he came into Heaven. 

- 18. EQUUS ALATUS, the Winged Horſe,or Pegaſus , it 
containeth' twenty Stars. This Horſe was bred of the blood of 
Meduſa,after that Perſeus had cur offher Head, and was af- 
- terwards taken arid tamed by Belleropben, whiles he drank of 
the River Pirene by Corinth, and was uſed by him in the con- 
queſt of Chimera: After which Exploit Bellerophen,being wea- 
ry of the Earthly atffairs,endeavouredo fiy up into Heawen. 
But being amazed in _ his Flight,by looking down to the 
Earth;he fell from his Horſe; Pegaſus notwithſtanding con- 
tinuing his Courſe (as they feign)entred into Heaven,and 
thereobtained a Placeamong the other Conſtellations. 

2.0. ANDROMEDA, ſhe conſfiſteth of three and twen'y 
Stars ; but one of them is common both untoher and Pegaſus. 
This was the Daughter of Cepbeus and Caſſipeia,and the Wike 
of Perſeus ; the reaſon why Minerva,or 7 upiter placed her in, 
the Heawens,is before expreſſed. Nowidins referreth this Con- 
Fellation unto Alexandria the Virgin, whom S. George through 
the good help of his Horſe wr 4p from the Dragon. 

| 7 | 2. 18h 


21. TRIANGULUM, he Trintle, © alſo Deltaton, 
becauſe itislike rhe fonrthLerter of the” reek Al bubet , 
which they call Delps, it confifterhof four Stars. Sy be ot | 
was placed in Heaven by Mercury, hab ewes of 
the Ram might be the * occk known. Others fay,that it was 

laced chore in Honour of the Geomerricians,among whomgthe 
Fris »ple.is of no ſmall importance, Others affirm, that Ceres 
in Times s paſt Tequeſted Fepi er thatthere im of San ie by per 
Heaven fome Figure rep renting the form fo Sict 

reatly beloved of Ceres,for the Fruitfultiefs or, go news 
I9and being Triangular (art her requeſt ) was repreſented ; in 
the Heaven under that Form. 

Thus much concerning the Conftellations of the Northern He- 
miſphere. Now follow tbe Poctical Stories of the Contiellians 
if the Southern Hemiſphere. | 


| Secondly, 
Of rhe Southern Conſtellations. 


1 (ELSE Whale, Ic 15 alſ@+» called; the -Zyon,g7 Beay of.. 
the See. This is that monſtrous Fiſh tharſhould, baye - 
devoured Andromeda,but. being overcome by. Perſeus, was. af- 
terwards tranſlated into Heaven by  7apiter,as: well. for a.'Tos. 
ken of Perſeus his Manhood,as for the. hugeneſs of the Fiſh. it 
felf. This. ConFellation confilteth of two and twenty Stars, 

2. ORION,this hath eight and thirty Stars. The Poetical | 
rhakin of his Tranſlation into the: Heawer:sſhall be ſhewn.in . 
the Scorpion, amongſt the Zadietical  Conſtei ations. The. AE 
ent Romans called this Conftellation Fug ala;becaule itismaſt -P&r 
ftiferousunto Cattel,and as it were hs yeryCut-throatafthem. 


There are bri ight Stars inhisGrd,which we common! fm 
eur Ladies yard, or Wand.Novidins,applyingthis Sword 

tato Scripture,will have it: to be _ d. of Soul, 
afterwards called Pau/,wherewithhe rodbae pow: Members 
of Chriſt:which after his Converſion was placed in Heoves. 
In his Left Sh,ulder there is. a very BrightStar,which in Latine 
is called Bellatrix the Warriour,in theFoeminine gender. L.can- 
not find the reaſon except it be this; that Women born under 


this 
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this Cim/Fel]etion ſhall have: mighty Tongues: the reaſon of 
often hich he hath in his Hand may be gathered our 


of the next ory. 1. cy: 34 
3. FLUYIUS, the R:wer.; it comprehendeth thirty four 
Stars, It is called by ſome Eridenus , or Padasand- they. fay 

that it. was | wes in Heaves in remembrance of Phaeton,wh 
baving ſet the whole World on Fire by reaſonof miſguiding 
of his Father Phbebus his Chariot,was flain by Tepiter with a 
Thunder-bolt,and tumbling down from Heeven, fell into the 
River Eridanus,or Padus which. the [taliens- call Po.- Others 


inHeaves 


ol 
eels,an 
Pif,was i 
4 Sn Foe hi 
oy lation was placed in. Heaven the legs of Orion , 
timerous: a. Bea 


tell the Tale thus. 


 InTimes paſt there was not a Hare lefrinthe Iſle Leros: acer- 
*tain Youth therefore of that Iſland, being very defirous ofthat 
kind of Beaſt,brought with him from another Country there- 
about,an Hare. great with Young; which when” ſhe had 
'broughe forth;they in Time became foacceptableunto the 0- 
ther Country-men,that every one almoſt defired to.have and 
keep a Hare By reaſon whereof,the'number of them grew to 
be fl great,whithin-a'ſhort: ſpace after;chat che whote Ifland 
" became full-of Hares,fo that their Maſters were- not able to 
"find them meat: wherenpon the Hares breaking forth into 
the fields,devoured their Corn.W herefore the Inhabitants be- 
'ing bitten. with hunger,joyned together with one*conſent,and 
(though. with much ado)deſtioyed the Hares. Fupier therefore 
' placed this Conſtellation in the Heavens, as well ro expreſs the 
exceeding fearfulneſs of the beaſt,as alſoroteach men this lef. 
ſon.;that there is nothing ſomuch to bedefired in this life, but 
thatar one time or another itbringeth with it more grief than 
pleaſure.Some fay,thavit was placedinHeavenat therequeſt of 
Ganimedes,wvho was greatly delighted with hunting the Hare. 
5.. CANES MAJOR,the Great Dog;it confiſterhof eighteen 
Stars. It is called Sirius Canis, becauſe he cauſethr amighty 
Drought by reaſon of his Hear. This is the Conſtellation that 
giveth the name unto-the Canicular or Dog Days;whole begin- 
ning and end is not alike in all Places, but hath a difference 
according to the Country and Fime: as in the time of Hippo- 
crates the Phyſician, who lived beforethe Time of Chriſt 400 
. Years,the Canicular Days beganthe 1 3,or 14 of Fwy. In the 
Time of Avicenne,the Spuniard,zwho lived'in the Year of our 
Lord” I r00.the Canicalar Days began the r5 16,or 17 . of 
Fulj. Ii our Country, they being about St. Fames-tide,but we 
ufe to accountthem from the of Fuly, to the 17 of Aupuſt; 
which is the Time when the- Sax beginneth.to.come nearun- 
to,and to depart fronr this Conſtellatron: . 
 Novidias will have it toberreferred to Tobias Dog; which - 
may'yery well be,becaufehe hath a Tail,7Tobias Doghad one, - 
as a certain fellow-once concluded:becaufeitis written that 
Tobias is Dog fawned upoirhis Maſter, thereforeit isro beno- 
ted(faid he) that he had a 'Fail.” The Poers fay,thartttis is the 
Dog whom Fupizer ſerto keep” Earopa,after thathe had ftolen 


, 


her away;and conveyed her tnto Gaeaekd for his goodfervice 


was. 


—_— 
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"of the Stars. © 


was placed in Heaven. Oderbaes it- was One 'of Orion his 
Dogs There belong unto this ellation 11-Srar;-unformed. 
.* 6: CANIS MINOR; the Lefer Dog ; this of the Greeks iscal- 
led Procyon,of the Latins Ante Cans ; it containeth” but"twso. 
Stars. Some ſay,that this was alſo one of Orions Dogs. Others 
rather affirm it to be Mera the Dog of Origone,or rather of Ica« 
rius her father,of whom-mention is made in the Con#ellation 
of Bootes,and o_ This of meer love to his Maſter, be- 
ing ſlain,as aforeſaid, threw himſelf intothe River 4»ygra;,but 
wasafterward tranſlated into Heaven, with Or:gone. Amongthe 
Poets-there.is great difſention which of the two / ſhould be 
the-Dog of Omgone ; ſome ſaying one,and ſome the other, and 
therefore they:do many times take the one for the other. 
7. ARGO NAVIS,the Ship Argo, which comprehendeth 


oneand forty. Stars; this is the Ship wherein Faſon did fetch + 


the Golden e from Colchis,which was afterward plated 
in Heaven as a Memorial,not only becauſe ofthe great Voyage, 
but alſo,becauſe-(as ſome will -have ir) -it was the firſt Ship 
wherein any man failed. Their reaſon why this Ship is not 
made whole is,that thereby men might be put ir mind nor 


todeſpair,albeir'that their Ship miſcarry in ſome 'part now . 


and then. Some avouch it to be the Ark of Noe. Novidias{aith 
it is the Ship wherein the Apofles were, when Chriſt qpogel 
unto them walking on the Sea. In one of the Oars of thi 

there is a great Star,called Canopus,or Canobm,which the. Ara- 
bians called Shuel,as it were a Bon-fire , becauſe of the-great- 


neſs thereof. It is not: ſeen in Iely,norin any Country "on - 


this ſide of - Iralj; - Some ſay. that Canobus the: Maſter of 'Mene- 
Janus his Ship was transformed int@ this S:ar. | 

8. HYDRA,the Hydre; that-hach five and twenty Stars 
andtwo unformed. 
..,9:CRATERyhe Cup:or: Sranding piece; thathath feven 


10. CORVUSihe Crew; this hath Gran. Stare Th 
 *Confeellations are tobe joyned: together, becaule-they de; 

'N 4 ,whi AO AN er Le 
| alt aut wipes ming water toſervehis turn,hedehvered 
_ »Cuptothe Crow(the Bi 
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} ent- hi to ſerch Water therein. The Crow flying towards 
| 0-109. BlpodoFigacta Ric hand wichebs igs,and abode 
there vll.chey were: Ripe': In &>e end, when he had fed his 
. of them, and had ſatisfied his Longingghe rt Hini- 


if of his Ercand, and by reaſon / of his long delay 


ſeven and thirty Sters. Some ſay that this is Typhon,others call 


: | him Chiron, the Schoolmaſterof thoſe three excellent men , 
__* Herewes, Achilles,and e£ſculapius, unto Hereales he read' Aftye- 
=. - my, he trained up Achilles 1n Muſick,ande£ſeulapins in Phy- 


ſick: and for his upright Lite he was terned into this Conſtal- 
lation. Yet Virgil calleth Sagittarius by the name of Chirox.In 
the Hinder feet of this Conſte/lation,thole Stars are fet which are 
Falled the Grofiers,appearing to the Mariners as they ſail ro- 
wards the Sowrh Sea,mnthe form ofa Croſs , whereupon 
aye.their name. The four Stars which arein the Garniſh of 
Centaurs Speerare accounted by Proclus re pay Con- 
an,and arc called by him Thyrflochus,which was a Spear 
cam | about with 'V ine Leaves : but they are called by 
ernicys. and Clawius, and other 'Aftronomersgthe Srexs of his 


[grg#t. It ſhould ſeem that they were deceived by the old 
Lranflation of Prolewygyherein Scurum is put for Haft a(3.e.)the 
Country-man . 


. 
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on the Centaur was wont to offer up his Sacrifice.But others tell 
the Tale thus. When as the.grear Gyants,called the Tytans,la- 
boured/as much as might be to pull Fupire out of Heaven,the 
Godsthought it lay their heads togethen,to adviſe what 1 
was beſt to be done: Their concluſion was,that they ſhould all 1 
with one conſent, Joy anos pas a7 p ſuckfellows;, | "4 
and that tk k thy CE, # ee ects els = | 
. urifiec chew” (which Were warkm 
& to nake Hem ye LOIN Altar allthe Gods aflem- - 
dled,afid the re Ayare,that wich one conſent:they-would with- | 
tand cheif Enemies;afterwards,baving gotten t Prarie 
ſe thet.to lace this.dltar in. Heaven,as.a' Memorial 
ids token of that good which. unity |» mar 
4 'TRIN. South Garlaud, ithativi'3: 
c Some lay that t it is ſame. tnifling Garland) which Saxine. | 
riuswoas wont to wear, but he caſt it away. from him-ingeſt,,. 
andtherefore it was placed between hisL cg atherycallie the: 


O44 #1, 
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Lxion,whereupon he. was tormented. Nears ar that. gneat' 
| nth Wy iow ao henry eo von 
hes belly:bus ingths impudentey: 


led 'him out of Dre RT theLicents! 
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"NT , Ter ;untO: ef ray Wives:. /, The,\Greeks-calbthis: 
nt Warns > the name of Uran(cus,.. becauſe ofthe Figars - 

o& Fort repreſenceth che. Palace. or Roof ofzha mouth, 
ley Ca WL Ur eniſcuc 


$ PISCIS. AUSTRINUS,or- Meaboteks 


{chercothelonging to: the.W#azer, . which-runeth: 
fipno. ridsand is called by, the. Arabians Fomabent,. "Lhe 
exlb: "me ah Fit "Was. $09 9.008 Heaven, is Uncertaits : . 

ne aMfirm, thac the RN fon LIE> 6 Hike 
Faſt het el was fadenly transfarmed.into a, : 
þ was: afterwards. tranflated into - Heeweny” 
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Thirdly. 
Of the Zodical Conſtellations. 


it; AE. the Ra#m,is called by the Greeks Cries; it Con- 
taineth in ic thirteen Srers,which were brought unto . 
this Confellation by ThyeFes,the ſon of Pelepsand Brother of 
Acreus.” This is the Ramupon which Prixus,and Helle - his fiſt- 
er, the Children of Arbamas did fit,when they fled from their 
Step-mother 1s, over the Sea of Helleſporit : . which Ram was 
afterwards for his good ſervice,tranſlated into. Heaven by Ju- 
piter, Others ſay, thatit was that Ram which brought Bacchus 
untothe ſpring of Fater,when through Drought he was like- 
ly to have periſhed in the Deſert of Lybia. Novidins will have 
this to be the Ram which Abraham offered up inſtead of his 
fon Iſaac. The Star that is Firſt in the Head of the Ramis that- 
from whenceour later 1#ronemers do account the Longitude. 
of all the Reſt,and it is diftant from the Hegd of Aries, 1n the: 
tefith Sphere,27 Degrees 53 Minutes. The unformed Srars 
belonging unto this Conftellatien, are five. 
2.TAURUS the Bu/l,which confſiſteth oftwenty three Stars. 
This was tranſlated ing Heovey in, Memorial of the Rape 
committed by Fapiter orfEuropa the Daughter of Agenor,King 
of Sidon ; whom- Fupiter in the likenefs of a White Byll ſtole . 
away, and tranſported into ' Candia. Others ſay, That it was 
Io the Daughter of Inacus: whom Tupiter loved,and turned 
-into the form of a Cow,to the intentthat Funocoming at un- 
wars,ſhould not perceive what part 'he had played : Zupiter 
afterward in memorial of that crafty conyeyance, placed 
that Figurein Heaven; The reaſon why the Poets name” 
not certainly whether it be' a Cow. or a Bull, is becauſe, 
it wanteth the hinder Parts ; yo of the molt of thera ir is, 
called'a Bull. .In the Neck of the Bull there are , certain, 
Stars ſtanding together in a cluſter , which are commonly; 
Called the Sever Stars: although there can hardly be Fo. 
ned any more than ſix. Theſeare reported to be the ſeven 
Daughters of Arlas,called Arlantiades, whereof fix had com- 
pany with the Immortal Gods,but the ſeventh (whole name 
was Merope ) being married unto Sy/phus a mortal Ny 8 
| thgre- 


therefore withdfaw and hide her S21Zas being aſhamed chac 
ſhe was not ſo fortunate in matching herſelf as her Siſters 
were. Some ſay,that that Srar which is wanting is El#r4, the 
eldeſt Daughter of At/ar and that rherefore it *is 10*dimi pbe- 
cauſe ſhe could not abide” to behold the deftridtion'of Troy ; 
but at that timeandever fince,ſhehid fier face. The reafon,why 
they were taken up into Heaven,was,theirgreat pity towards 
therr Father, whoſe miſhap they bewailed with continual 
Fears.Othersſay,that whereas they had vowed perpetual vit- 
ginity,and*were in danger to loſe ir,by reaſon of Orion, who 
greatly affailed them,being overtaken with their Love ; they 
requelted Fapiter to ſtand their Friend,who tranſlated them 
into Sters,and placed them in that part of Heaven. The Po- 
ets call them PJeiades,becauſe when chey rile with theSun,the 
Mariners may commit themſelyestothe Sea.Others will have 
them to be fo termed # plnendo; becauſe they procure rain.O- 
thers give them this name,of the Greek word Clejones,becaule 
they be many in number.They be alſo called Yigiliz , becaufe 
they riſe with the Sun in the Spring time : likewiſe Athoraie , 
becauſe they ſtand fo thick together.Our men call them! by 
the'name of the Sever Stars ,or Brood' Hen. The Aftrontmers 
note this as aſpecial thing concerning theſe Stars,that when 
- the Moon and theſe Stars do meet together,the eyes are not 
to be medled withal,or cuted if they be fore : their reaſon is, 
-. becauſe they be of the Natureof Adars and the Moon... 
> = Moreover,there be five S:ars in the Face of the Bull,repre- 
ſenting the form of the Roman letter V,whereof one(whichis 
the greateſd)is called the Bus Eye.They be called Hyades,and 
were alſo the Daughters of 4:/as,who 1 long -bewailed the 
deathof Hyas their Brother,flain by 'a Zyon,that they died for 
forrow,and were afterwards placed in Heaven,for a Memori- 
al of chatpreat Lovethey bore to their Brother, The Ancient 
Romans call theBulls E ye Pariliciam,or Palelicium,of Pales their 
Goddeſs ; whoſe Feaſt they celebrated after the conjundtion 
of this Srar andthe Sar. The unformed Stars belonging un; 


- 


to this ConftelHarionare eleven. oo 
3.6 Lthe Twiss; it conſiſteth of eighteen ſtars. "The 
Poers ſay;they-are Cafor and PolluxgheSonsof Leda,brethren 
moft okra pe therefore Fupiter tranſlated into Heaven, 

at the one of them is” Apollo,and the other Hereu- 
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Jes : but the moſt affirm the former. [The unformed Stars of 
this Conftelation are ſeven, whereot one 1s called Tropws,be- 
cauſe it is placed next before the Foot of Caſtor. 

4 CANCER, the Crab,it hath nine Srars,This.is that Crab 
which bit Hercules by the Heel as he fought with the Serpent 
Hydra in the Fen Lerne,and for his forward ſervice, was placed 
in Heaven by Juno, the utter Enemy of Hercules.In this Con- 
feellation thereare Stars much ſpoken of by the Poets,although 
they be but ſmall ; whereof one. is called the Crib,other two 
are the two Aſſes, whereof one was. the A/s of Bacchus, the 0- 
ther of Yulcan,whereon they rods to battel, when as the Gy- 
ants made. War with the Gods - with. whoſe Braying and. 
ſtrange Noiſe,the Gyants were ſo ſcared upon the ſudden , 
thatthey forſook theField , and Fled. The Gods getting the 
ViRory,in triumphing manner tranſlated boththe Aſes, and 
their Manger into Heaven. The unformed. Stars of this Con- 
fellation are four. It is called Animal Retrogradum,for whenthe 

Sun cometh into. this Sign,he maketh Retragradation... 

5. LEO, the Zyon; it hath. 27. Sters;this 1s.that Lyon which- 
Hercules overcame inthe Wood, of Nemg4a,and was lin 
Heaven in remembrance of ſo notable. a Deed; Novidizes faith, 
this was one of the Lyons which-were in the Den into which 
Daniel was caft,and was therefore placed in Heawven,becaule of. 
all other he was moſt friendly unto. DanieljIn the Breſt of this. 
Conftellationis that notable great Star,the light whereofisluch, 
as thattherefore it iscalled by Aſtronomers Bazaleus. or Regulus 
(5.e.)the Viceroy,or little King among the reſt. The unformed 
Stars belonging to the Lyon are eight;zwhereof three makethe. 
Conſtellation which is now called Coma Berenicesthat is, the 
hair of Berenice.ThisConſtellation was firſt found outand invent- 
ed by Caxon the Mathematician,but deſcribed by Calimachas 
the Poet. The occaſion of the Story was this.Prolomews Ever- 
getes having married his ſiſter Berenice,wasſhortly aftef enfor-- 


cedto d from hergby reaſon ofthe, Wars he had begynin 
Aſia : whereupon Bren madethis vow, that if hereturned. 
home again inſafety,ſhe would offer up her hair inFenusTem-- 
ple. Prolorpy, returned ſafe ; and Berenice,according to her vow,. 
cut off herhair and hung itup.After certainDays,the hair was. 


Rot to, be found ; whereapon Prolomy the King was. greatl 
diſpleaſed : but Canna picalathe fe KinEand 
| GUITY: 


—— _— —— 
- 


Jo—_— 


_ of the Stars. 


—_ —— 


—_— 
NS ICS 


227 


curry favour with him,perſivaded him thatVtms hadconvey- 


ed the Hait into Heaves. Canow'attribnceth ſeven Stars unto it, 
' but _— alorterh it but three, becauR'theother be infenſible. 

6. VIRGO, the Virgis,it hath twenty fix Stars, Thisis 
affirmed to be Juſtice, which among all the Gods ſometime 
living upon the Earrh,didlaſt of all forfike the ſame, becauſe 

© of the Wickedneſs that began to multiply therein,and choſe 
this Place for her Seat in Heaven. | 

Others ſay,that it was Afrea,the Daughter of Afr2n:,one 
of the Gyants that were called 7i#a»;,who fighting againſt 
the Gods, Area took their _ againſt her own Father,and 

was therefore after her death commended unto the Heavens, 
'and made one of the 'Twelve Signs. - 

Others ſay, that it was Erigone,the Daughter of Icarius,who 
for that her Father was flain by certainDrunken men,for very 
Grief thereof hanged her ſelf : but Fapiter taking pity of the 
V;rgin for her Natural affe&ion;tranſlated her into Heaven. 

in her right wing there is one Star of ſpecialnote, which by 
the Aſtronomers is called Vindemiator (3.e.) the gatherer of 
Grapes. This was Ampelos the Son of a Satyr and a Nymph, 
ans groury beloved of Bacchus,unto whomin token of his love, 
Bacchus gave a ſingular fair Vine,planted at the foot of an 
Elm (as the manner was in old time.) But Ampelos in Harveſt 

thering Grapes,and taking little heed to his footing, fell 

own out of the Vine, and brake hjs neck. Bacchas, in Me- 
morial of his formeraffe&ion;tranſlatedhim into Heawven,and 
made him one of the-principal Stars in this Conſtellation. 
There is another great Star in-the hand of the Yirgen, called 
"of the Latins Spica,of the Greeks Stachns,of the Arabians Azi- 
mecb(4.e.) the Ear of Corn: whereby they fignifie,thatwhen the 
Sun cometh to this Sign,the Corn waxeth Ripe. Albumazer 
the Arabian,and Nowidins, take this Conftellation for the Virgin 
Mary. The unformed Stars in this Conſtellation are 1ix. 

7. LIBRA;the Ballance,it containeth 8 Srars;Cicero calleth it 
Fw the Toak,and here itis to be noted;that the ancient 4- 


s that firſt ſet down the numher of the Conſtellations 
contained inthe Zediack,did account buteleventherein,fothat 
the Sign which now is called Libre,washeretofore calledChe/a;, 
thatis to ſay,the Claws of the —_ which poſleſſeth the 

E 


ſpace of two whole Sins. But the later 4/ffronomers, being de- 
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ſirous to have Twelve. Signs in.the Zediack, called thoſe eight 
' whereof the Claws of the Scorpion do conſiſt,by. the /name- of 
Libra,not that there was.any Poetical Fiction. to indace them 
thereto,but only. moved by.this reaſon,becauſe; the S#n joyn- 

ing with this Conſtellation,the Day and the Night. are of an 
equal Length,and are (as.it were equally poyzed ina pair of 
Ballance. Yet (as I remember) ſome a" PAK this to- be the 
Kallancewherein Juſtice,called alſo 4#res,weighed-the deeds. 
of mortal men, and therein preſented them unto Fupiter. It 
hath nine unformed Stars appertaining untoit. 

8. SCORPIO,the Scorpion ; called of the Arabians, Ala- 
trab; of Cicero, Nepa. It conſiſteth of twenty one Stars. The Fi- 
&ion is thus; Orzon the Son of Hyreus greatly beloved of Dig- 
»4,was wont to make his boaſt,that he was able to overcome 
what beaſt ſoever was bred upon the Earth: The Earth being 
moved with this ſpeech brought forth the Scorpion,whereby 
Orion was ſtung to death. Fupiter thereupon(at the requeſt, of 
the Earth)tranſlated both the Scorpion and Orion into Heaven; 
to make ita Leſſon for ever,for mortal men,not to truſt too. 
much, unto their own Strength : and ta the end he might ſig- 
nifie the great enmity between them,he placed them 1o in 
the Heaven,that whenſoever the one Riſeth,the other. ſetteth; 
and they are never both of them ſeen together above the He 
7i2.0u at Once: Gulielmus Poſtellus will have it-to be - the Serpent 
which beguiled Eve in Paradiſe. The -unformed Stars about 
this Scorpion arethree.. * J 

9. SAGIT FARIUSthe Archer. It hath 3 1 Stars. Touching 
this S;gn,there are among the Poets many and ſundry Opini- 
ons.Some ſay thatit is Crocus,the Son of Pupbene,that was nurſe 
untothe Muſes. This Crocus. wasſo forward .in.learning of the 

| LiberalSciences,and inthe. practice of Feats of Activity, that 
the Muſes entranter! ty iter that he might havea placein Hear 
ven, [o whoſe reque mo inclining,made him one of the 
12 Signs: Andto the.end that he might expreſs theexcellent 
qualiciesof the. Man,he made his hinderparts like-unto a.Horſe,. 
thereby taſignifie hisſingular knowledge inHorſe-manſhip:and 
by his.Bow and Arrow , he. declaredthe ſharpneſs of his Wit. 
Whereupon the 4ſtrologers have.thisconceit,that hethatis born 
under Segittariusſhall attainto the knowledge of many. Arts, 
and beo Progmgs Wit,and great courage-Virgi/affirmeth this to. 
be Chiron the Cenraur,who tor his ingukicLcarning and Juſtice. 
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was made the Maſter of Achilles. At which time: Herculescom- 
ing to viſit him(for he! had heard both of theWorthineGofthe 
Schook-maſter,and of the great hopes of the Scholar) brought 
with him. hisQuiver of Arrows.dipped in theBlood of the Ser- 

nt Hydra,but Chiron being deſirousto ſee his ſhafts,and not ta- 


ing heed ofthem being in his hand, let one of them fall uponhis.” 


foot,and being greatly tormented,not only by the anguiſhofthe 
oyſon working in the wound,but much more becauſe heknew 
Fimſelfro belmmortal,and his wound not to be recovered'by 
medicine,he was enforced to.make requeſt unto the Gods,that 
he might be taken out of the World,who pitying his caſe,took 
him up into Heaven and made him one of the' Twelve Sipns. 
10. CAPRICORNUS,the Goat, it conſfifteth of 28: Stars. 
The Poets layyrhar this was Pan,the God of the ſhepherds,of 
whom they tergnin this manner : The Gods having war with 
the Gyants,gathered themſelves together into e£gypr,Typhon 
the Gyant purſued them thither, whereby the Gods were 
brought into.a quandary;that well was he that by changing 
his ſhape might ſhift for himſelf. Fupiter turned himſelf into-a. 
Ram: Apollo hecame a Crow: Baccus a Goat: Diana-lurked under - 
the form of a Car: Funo transformed her ſelf into a Cow : Ve- 
us into a Fiſh: Pan leaping into the River Nilus,turneth'the 
upper part of his body into a Goat,and the lower part ihto a. 
Fi. Fupiter wondring at his ſtrange device,wonv'd n::dshave 
that Image and; Pi&are tranſlated-into Heawven,and made one- 
. of the Twelve Signs In'that the: hinder part of this Sign 
is like a.Fſþ, it betokenerh that the latter part of the Month 
wherein the: Su»:poſſeſiſeth this Sign,enclineth unto Rain: 


11: AQUARIUS, the Waterman: It hatlr 42 Stars,whereof 
ſome make the Figure of the 'Man: other ſome the Warar-pot-;. 


and ſome,the Srream of Fater that runneth out of the por. This 
isfeigned to beGanimedes theTrojangthe ſon ofOros andCaliirho® 
whom 7wpiter did greatly love for his excellent favourand beau- 
ty,and by the ſervice of hisEagle carried him upintoHeaven, 
where he made him hisCup-bearer,and called him Ayzarius.O- 
thers notwithſtanding think it to be Dexcalion tho fon off Pro- 
metheus whom theGodstranſlated intoHeaven,utremembrance 
of that. mighty deluge which hapned in his thne , whereby 
mankind was almoſt utterly" taken away from the face of the 


Earth:Þhe wntormed. Stars belangingunto this Sign are three... 
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-Cauſe of the Whiteneſs : belike he would have us imagine 


12. PISCES, the Fiſhes: theſe together with the [Live that 
knitteth them together,contain twenty four Srars. The Poets 
lay, that Venus and Cupid her Son coming upon a certain time 
unto the River Ezpbrazes, and ſitting uponthe Bank thereof, 
upon a ſuddeneſpied Typhon the Gyenr,that mighty and fear- 
ful Enemy of the Gods coming towards them; Upon whoſe 
Sight, they being ſtricken with exceeding Fearlept into the 
River,where they were received by two Fiſhes, and by them 
ſaved from drowning, Venus for thisgood turn,tranſlated them 
into Heeven. Gulielmus Poſtellus would. have them to be the 
Two Fiſhes wherewith Chriſt fed the 5000 Men.The unformed 
Stars of this Con#ellation are four, / 

Thus have I briefly run over thePoetical reaſons of the Con- 
feellations : It remains now that I ſpeak of the Milky way. 

VIA LACTEA,or Circulns Latteus,by the Latins focalled; 
and by the Greeks Galaxia ; and by the Engliſh , the Milky 
way, It is a broad White Circle that is ſeen in the Heawes : 
in the North Hemiſphere,it beginneth at Cancer, on each fide 
the Head thereof,and paſſeth by Aurige,by Perſeus,and Caſſio- 
peia,the Swangand the Head o C—_ the Tailof Scorpio, 
and the Feet of Centaur, Argo the Ship,and ſo untothe Head of 
Cancer. Some in a ſporting manner docall it Wazling-ſtreet , 
but why they call it ſo, 1 cannot tell ; except it be in regard 
of the. narrowneſ that it ſeemeth to have; or elſe in reſpe&t 
of that great High Way that lyeth between Dover and S. 
Albans, whichis called by our men, Watling-#reet. 

Ovid ſaith,thatit is the greatCauſey,andthe High-way that 
leadeth unto the Palace of Fupiter ; but he alledgeth not the 


that it is madeof White Marble. | 
Others therefore alledgetheſe cauſes: Fupiter hayi otten 
-Mercury of Maia "7 of Atlas,brought id when 
he was born,to the Breaſt of Funo lying afleep:But Funo awa- 
king threw thechild out of de aeatine the milk runoutof 
her breaſt in ſuch abundance that (ſpreading it ſelfaboutthe 
Heaven)it madethat Circle which we ſee.Others ſay,that it 
was not Mercary, but Hercules; and that Fane did not let the 
milk run out of her breaſt,but that Hercules ſuckt them ſoear- 
neſtly,that his Mouth run over,and fo this Circle wasmade. 
Others ſay,that Saturn being defirousto deyour his _— 
1} » $ 
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his Wife,who by 


have. 


. The third cauſe was , the-continuance of -the Memory of - 
fome notable Men, who either in' regard of their ſingular. 
,or.in regard of {ome-other notable 


Pains taken in 4/tr 
of Man-kind. . 


Deed, had welldeſery 
The firſt Author of every particular Conftellation is uncer- - 

iquity; we receivethem 'from - 
icks; 1o that their Antiquity 

perceive them to be Ancient by” 


tain; y 
Ptrolomy,and he followed the Plat 
is great. Moreover, wemay 


the Scriptures,and by thePoets.In the 35 Chapter of Fob 


prefented him with a-Stone wra in a Clout, 
s Child : This Stone ftack fo 
Throat as he would haveſwallowed it,that withourdobut he 
had therewithall been choaked,had he not been relieved by 
refling the Milk out of her Breaſts faved 
his Life. » the Milk that mifled his Mouth(whereof you muſt 
ſuppoſe ſome ſufficient quantity ) fell on the Heavens 
running along made this Circle. 

Dr. Hood Commenting 


is wife 
inſtead ofhi "in Sarurn his” 


Conſtellations, ſaith; The Stars 
are brought into Conſtellations, for InftruQtion fake 
cannot be taught without Names : to give a Name to every 
Star had been troubleſome to the 
forthe Matter to Deviſe,and for the- Scholar to remember : 
and therefore the Aſtronomers have reduced many Stars into 
one Conſtellation ; that thereby they 
to ſeek them ; and being ſought,how to 
the Afronomers did bring them into theſe 
to other, being moved thereto by theſe three Reafons. - 
Firft, theſe Figures expres ſome pro 
are in them; as: thoſe of the Ram to be hot and Dry 
dromeda Chained betokeneth Impriſonment;zhe Head of Me- - 
duſa Cut off, ſignifieth the loſs of that part : Orion with his 
terrible and threatning geſtnte,importeth Tempeft and ter- 
rible Effects. The Serpent, the Scorpion and the. Dragon, fig- - 
niftePoyſon : The Bull infinuateth a Melancholy Paſflion: - 
The Bear inferreth Cruelty,8c. : 
 Secondly,the Stars (if not preciſely,yet after. a:ſort)do re-: 
preſent ſuch a Figure,and therefore. that Figure was aſſigned - 
them : as for Exemple,the Crown,both ' North and South, the 
Scorpionand the Triangle, repreſent the. Figures which they - 


, Things 
ſter,andfor the.Scholar; 


may tell the better. where 
them. Now 


pertiesof the Srarsthar 


there 
is: 


_ The Poetical Stoxies, &c. - 


is mencion made of the Pleiades -, Orion,and Art#urus , and 
Mazzaroh, which ſome interpert theTwelye Signs: Foblived 
inthe Time of Abrahams Syderocrates maketh mention in 
his Book de Commen{urandis Locorum Diſtantiis. | 
.- Now beſides all this, Touching the reaſon of the Invention 
of theſe Conſtellations, the Poets in ſetting forth thoſe Stories, 
had this purpoſe, to make them fall in Love:with Afroncmy: 
When Demoſthenes could not get the people of Athens to hear 
him in a matter of great Moment,and- profitable for the 
Commonwealth, He began to tell them a Tale of-a Fellow 
that ſold an Afs ; by the which Tale he ſo brought.on the 
Atheniansthat they were both willing to Hear his whole Ora- 
tion,and to put in Practice thar whereunto he exhorted them. 
The like intent had the Poets in theſe Stories: They ſaw that 
Aſtronomy being for Commodity ſingular inthe Life of Man, 
was almoſt of all men utterly nepioned : Hereupon they be- 
nto ſet forth that Art under theſe Fi&tions ; that thereby 
uch as could not be perſwaded by commodity, might by the 
Pleaſure be induced to take a View of theſe Matters , and 
thereby atlength fallin Love withthem.For commonly note 
this,that he that is ready to Read the Stories, cannot content 
himſelf therewith, but defirethallo to know the Conſtellations , 
or at keaſtwiſe ſomePrincipal Sar therein, 
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JW VRST-it ſeems not to bedoubted,but that'there was ſome Articl. 1- 
Obſervations 


Celeflial, from 
the beginning 


- 84. kind of Obſervation of Bodies Caleſtial,.as ſvonas there 
p were Men:.conſidering that the Spe&acle which the Hea- 
ens. conſtantly preſent,is both ſo Glorious,and fo Uſeful, that 
Men could-not have Eyes-toſee,and not fix them Attentive 
and Conſiderately thereupon. For, among other Apparences, 
when they ſaw the Swndaily to change thePlacesof its Riſing 
and$ettingatcertain Times of the Year:toapproach nearerto 
the Earitbinis Diutnal Archiand at others againtomountupto 
a Height much moreſublimeand remote front : and thathis 
coming nearer totheEzrih madeI/inter,and hisremoygHigher 
made Summer: we lay, when they Beheld theſe: things, doubr- 
les they could not but ſeriouſly-remark and conſiderthis viciffi- 
wa. 1-0 which they might exped& theSeaſon'would be 
moi r. Mild,to themin this lower Region of theWorld. 
aingſo admirably Various did the Moon appear,in her ſeve- 
Shapes and Drefles of Light, that ſhe could not but invite 
MensEyes,and engagethem tofrequent Speculations:efpecially 
when Shedſſumedtlioſe yariousFacesorappearances,at ſet and 
'certain Times;in reſpet whereof it.cameto paſs,thateveryNa- 


of the Warld,; 


though rude 


and in artifi- 


cial. - 


tion Meaſuredtheir Times &Seaſons,by thote her confſtantand 


PeriddicalCircuits;& this,becauſethoſePeriods ſucceededmuch 
more frequently thanthe. _—_ mare 0m of the 
TQeb.) : oY 6 f +. Sun. 


x 
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Sun. Totheſe, we may addthat beautiful ſhew ofthe Nightly 
Stars, undergoing likewiſe their Variations, according to the 
variety of Seaſons; 8 more partiularly that bright Star of Luci: 
fer,Rifing ſometimes Later ſometimesEarlier, and ſometimes 
not at all before the Sh»,andithelike.Burt, whatweſhall princi- 
pally note, is only this; tharthongh Mankind was Long, before 
they came to make enquiries intothe cauſes of theſe Celeſtial 
Changes oo; variations, _— to 9) Oahu yet they Ob- 
 ſervedthem fronrthe very Firtt Age,and not only ired,but 
alſo accommodated what*th Oblervedto tie Uleseftheir 
Lives and their Succefſſours. Here it-might not be fruitleſs, to 
remember that Prometheus, who was imagined to have framed- 
the Firſt Man, wasalſoimagintdto have givenhim anereted 


Figure,and ſublune.Counte ;to nigh themore 
ESI 
plate the wh dffons Yo 7 utbe- 


it is our buſineſs to look backintothole Times wherrn Mer 
_ made ſuch Obſervations-of Syderal Bodies,at gave them the bint ahd 
octaſior;of reducing rhews to Method evil founttng the Plinciple; 
Art or Science of Aft ronomy,therewpon: wermulthaveretonſe rathe 
monuments in Szored Writ, for the underſtanding of that 'bh- 
- {cure matter. 
zicl. 11. And indeed;the Light wee from Sacred Leaves, would 
«red records ſoon be dear enqugh todifcuſs altthe Darkneſs, wherein the . 
Pn. on Original-of 4frovemy ſeerns involved; could webut fromthem 
2" a. deducethe leaſtevidence fortharwhichehelearned Antiquary. 
Jomerzbere among theJews, Foſephus affirms of rhe'Sons of Serb; wittbar 
\cnaf.;hib. 1. they invented the Science of the Heavens,before the Floodgand engra- 
toC. 3, - «ved the ſame on two Pillars the ont of Brick;the ether of Srowe that - 
ſo it might be —__ inthe one, in caſe rhe Fury of #he Deluge to 
come, ſhould demoliſh and deface the orher: or ifthere remained 
[ to us any. the moſt flender Teſtimony of the Reaſon hethere 
Þ, 4- ives,of the ſo great Longevity of Meninthble Days ; name- 
F,that the duration of their Lives oy og. 
'perfe&t the knowledg of Aſtronomy, Which requires tull-650 
. Years, at the leaſt, to the Obſervation of all the Varieties-of 
Celeſtial Motions: Whereupon he notes, that the Great Year 
Las they call it) doth confift of fix kyndred Common Years; . 
the vulgar opinion being , that the CxleFiel: Motions do cor 
tinually vary. |  Donec 


cauſe this is too General, and rude a way of Cllerration, and 


ted. th. 4. 3 cc 


OO >:imm9S.::80o Som 


SS _ an © Hmm ofAronomy. 35: 


Dongc con[umpto, Meagnus ;q% | Anno Epigram. Je 
ſus pe redeant vag ein Gs curſuns, Etah Anim. 
ualia preteriti ſteterant rip. ph "1/ tad 


Again, thebuſineſs mightbe deduced from not long after the 

Flood, if in Scripture we could find but the leaſt word from 
whence might be argued the truth of _o the ſame Aurhor 
writes ; namely,thatthe Egyptians wereraught Aſtronomy by A- 
braham. Probable enough 1t 15, we co that Beroſus, and 0- 
thers,quoted aswell by Foſephiis, as Euſebius,had read ſome ſuch 

thing-in ſome Book of the 2 Rabbins:but thatthe ſameſhould 
be ferched from Holy Writ, is moſtimprobable; therein bein 
no-mention at allof any ſuchthing,Befides,there are Piousan 
Learned DoRors,andamongthem * Sefioma-whio willnot allow 
It-to be.ſo mich as probable, that 4brebem ſhould inſtru& the 
Pecos in Afrmony : becauſe of the very ſmall Time of his 
[ta -them- in .It is written indeed, that Abrabam 
_ from-Ur of the Chaldzans: butnot that he received Afro- Gem. 11. 
nomy from the Chaldeans,or that hedelivered it from chem to 
the « And therefore they conclude, that what Foſe- 3 


To pena a ing rn and, Fſeph.Con: 


hild, Zoſeph.Con- 

fore, we read = truth )that he was ſingu- 

ladly fo favourable to the Prieſts in Egypr,at ſuch Time,as all the 

reſtof the Peoplen tr Panbro the King forBread, 

during that wofut a Famine, For, He one, 15" the | 

Lands belongiflg to the Pedbond. da the Text Re Gun tn 

ſignedthem certain Portions out of the publick Granaries ; ſo 

that from hence may be proved {what Ariftorle tells us from 

other Authority ohne oe the Egyptians,the moſt Ancient 

bn, efts were exempted from Labour,andleft to the.7.Pobr. cap. 1. 
ent of theirMinds:and thatthis gave them occa- 5*4 — 

Gortoinvent and'confticute the Marbematicks: FEY yet for all ©? 

this, it is not written, either that Foſeph taught thols > Egyptian 
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Phe ge wean to Sond, 
waSan not 
bornthem by and 


to Sheppardry - 
Country 
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AT. 7. 


Cap. 9. 


Deadone ad 
Fen. 


rap. 7. 


Iſa. 43: 


ing'Or - 

epic any rex Pan athetr das ofiwhich 

. the Holy Prophets complain,d in.their -;days | az-that»there 
Ch at Babylan ws ys'; 


, try Imployments, and was wholly ignorant of all Arts and Sci 


encesat his firſt coming antiong them; beirig afterwards adyan- 
PRE heightof 1CHurA8t: add luſtteof aF; avorite,had been 
inſtructed by them in Tomeching'more noble and fublime.And 
truly the Divine Moſes, not long after admitted-into the ſame 
Court,is not delivered ſomuch: to have erudited any others,as 
to have been himſelf learned inall the; Wiſdom ofthe Egyprians. 
Nevertheles conſidering that this Wiſdom of the Eg yprains, 
doubtleſs contained the Mathewaticks, and that Aſtronomy was: 
ever efteerred the beſt and nobleſt part'of them: this Erudicion 
of Moſes ſeems to be the molt Ancient Monument ofthe Sci- 
ence of the Stars, that can: be tound1n Holy Writ. 
Aftronomy you ſee isof great Antiquity;even upon the Re- 
cords of Diyinity ; and might be proved of much greater,could! 
webut evince (what ſome agg) that the Hiſtory of Fob was. 
Pen'd by Mojes,as living a good whule after him. Beans Fob 
there mentions Ar#urus,Orim,and the Hyades,orWateryConftel- 
Jation: and thereforeit muſt be, that before that Timethe Stars 
had been ranged anddiſpoſedintocertain4ſterimg,according + 
to ſome certain method or artificial Thearythen i UE@Burbe 
theFime ofhislife never ſo uncertain;yetwe.may.certainly-ob- 
ſerve from theHiſtory thereof;thatiticems.Fob;being ah'Al 
tothe Hebrews derived his knowledge of God from that. which 
in Scripture is calledCzlorum Exercitasthe Hoſt, of Heawen-Foral: 
muchzasthe Inviſible things of God are. not lo welllearned frm 
any vi6ble things of Nature,or the effe&ts of his Wiſdom & Pow- 
er, as from the Czle}tial, Orders;jand therefor: Syniſans-jultly 
calling Aſtronomy | umgoturor emonunr 1a truly-wenerable Stience'; 
he faith; that. it advanceth the Mind to ſomething of greater 
both Antiquity and Nobility,viz. inetfable Theology: Thatwe 
may be brief, and only touchupon. that ſentence intheBook 
of Wiſdom that God gave to. Solomgy, among other of Natural 
Sciences,to underſtand the Cour(e of the, Year, arid the diſpoſitions of 
the Stars: If any thing in Sacred Writ doth-exprefly-provethe 
Antiquity of Obſervations Afronemicel, and the founding: 


were Chaldeans, whoat B d contemplate the Stars, (and - 
computethe Months, that [rom them they mig ht foretel things toconve. 
For,from hence we underftand, that the Obſervations of the 
Motions of Heavenly.Bodich was a certain profeſt Art; and of 
Fn 8” 4 | | great 
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> feat Antiquity among the Chaldeans. ' *' | | 

In the Second place. we are to revolve the Records of Ardcl. 3. 
Ethnick' Authors, to fee if among them we can find the" Tine Eibnick me. 
of che Nativiry of Aſfromomy. 0D pet of 
4 - Look we therefore back. Firſt, intothe Remains of that part of ,,; ff theſe 
4 Time,which is calltedO6ſcure or Fabulous; becauſe poſſibly enough of Fabulous 
B ſomething of Truth, concerning our we may be forind times: accor- 
wrapt upin the darkſome ſhroudsofFables.And begin we at the 4s to which 
moſt Ancient of. HeathenGods,Czles,inGreek 'Ovgyyas , who,as a we ry ous 
Diodoyus Sicului delivers,wasſo named,becauſe of his High De- 7y; "Jb,une- 
votion to,and delightin theObſervation ofthe Stars. This emi- mer. 
nent Perſon being the Father'of many Sons,as Atlas, Saturnas, 1ib. 3. 
the Titanes,and among thoſe,eſpecially Hyperion and Fapetus;it 
is lawfulfor us to conje&ture,thatled by his Example;his whole 
family-wereaddidted to the fame Study.For ſeeing,that Czlzus 
lived in Mawritanianot far from theOcean;8& thence extended 
his Kingdom,not only overall Africa,but alſo into aconſidera- 
ble part of Exrope: it is well known that his Son 4tlas who fuc- l, 
ceeded him in the ſameDominions,is allowed to havegiven his , on. _— 
name to the higheſt Mountain of that Country; on A ane Pr. - ff pharnls.. 
tis had made hisObſeryationsoftheMotions of theHez : . 


and after him 
his Sons. 


rand : 
Stars, from the'top thertof.For the Ancients inthofe Days, as 
theVulgar now in ours, imagined;the Arch of theHeawens to be 
ſo little diſtantfrom'the tops of great Mountains,as that by how 
much'theHigher any.man aſcended'on thoteHills,by 19 much 

'the moreclearly & diftintly mighthe beho!dCgleſfial Objects. | 

"To this, Diode&rus,Pl;ie,and others add; that Atlas was feigned = 3 N-- 
to ſiipport Heaven on hisShoulders,only becauſeHehadFramed © 975 

- a Sphere, whereinthe whole Heavenly machine was ſtrongly re- 

' preſented:and Clemens Alexandrinus Obſerves,that Hereules, be- Strom: r. 
ing bothVates & Phy/icus,a Prophet and Philoſopher,wasreport- 

ed tocome and rehieve Arlas (his great Uncle)by taking rhe vaſt 

- Burden of Heaven upon hisown Shoulders;becauſeHe fucceeded 

 himinthatdifficultTask,theStudy,or ſcience of CzleſtsalBodies. 

Of Heſperus, the Son of Atlas, it 1s recorded, that while he was Herſperus. 
buſie inſpeculating the Stars,onthe top of the ſame Mountain, 

' he was ſnatched away by the violence of ſomeDiſeaſe;8 could 

 neverbe found:& that therenpon,the commonPeopls,in refpe& 
-of hisPiety andJuſtice,gave his name to the moſt beauriful & 

- reſplendent Srar,which is alſo calledVeſperuge,beingVenus, while 

ſhe 


235 


$ers, the Atlan 
iades and Plci 


if whom came 
I Aftron. 


2. 
Saturn, who 
delivered the 
ſame to his Son. 


Jupiter. 


Mercury. the Science of the Szars firſt into Egypr. 
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— rah Sheisin the Weſt. As for his Siſters,called both Arlantiades,and 
017 i Pleiades; thele Vole ave their name tothat Glomeration of 
- Stars, which are viſible inthe Back of Taurus,and of one of them, 
des, from one = ned Maia,was bornthe mots Mera tos tohave brought 


ence Marcilins,wri- 
ting of- the Aſtronomy of the Egyptians,Says of Mercury, 


Tu Princeps, Authorq; ſacri, Cyllente, tanti.f6c, 


Though we well know,thatthe e£:biopian;, allowing theEgyr 
ptians to be noother,but one oftheir Clonres, ſent abroad to find 
room to ſubſiſt in, contend, Thatthey, received 4ſftronomy from 
them: as firſt Diodarus,and after, Lucian have oblerved.Here it is 
well worthy our Commemoration, what Cicero faith,as of Alas 
and Prometheus, {o alſo Cepheus, a King of the Erhiopians: wiz. 
«Neither had Alas been beleived to have ſuſtain'd Heaven,nor 
&* Prometheus to have been-chaind on Cauceſus:nor Cepbess with 
« his Wife, Son-in-Law, and Daughter,to have been Stellified : 
* had not theirDi vine cognition. of Cz/etial Bodies firſt occaſi- 

<« oned the perpetuation of their Names inthe diſguiſe of Fables. 

To.return to Saturnanother Son of Czlus,He,leaving Africa, 

and Reigning only in Italy,Sicily and Crete ;-may bethqught to 
have nd his Fathers Studies,nolefsthanthe former:and 
wehave this Argument for it,that the ſloweſt of all the Planers 
bears his Name,to this very Day:probably,becauſe he was the 
firſt who underſtood the Motion and courſe of that Player. , 
which was by the Greeks called Ke#r@ from xe#& Tie, forai- 
much as of all the Czlefia/ Circuits, none was'found:ſo diu- 
turn. And of his Sons, fince PJutoaddicted himſelf intirely to 
Husbandr Ne tune to Navigation, we may conceive,that Fu- 


piter applying his inind to nobler cares, ſucceeded his Father 


in the Study of the Heavens: as allo that hechoſe Olympus, ac- 
counted the higheſt Mountain,to make his Obſervations upon: 
ſo that in proceſs of Time he came therefore tobe called 0- 
lympus; and the name of that Mountain to be transferred u 
on Heaven it ſelf, whoſe orders and laws He well underſtaud- 
ing , was thereupon ſaid to have the Dominion of Heaven. 
Certainit is, that the Grecians aſcribed the Original of this 
nobleſtScience, to the Gods themielves,and partly toanci- 


 envHero's;which Achilles Tatins ſeaſonably alluding untogintro- - 


duceth old //chylus attributing to God, that He ſhewed'the 
| | Riſings 


'thtimate; hat Figs ter 
-of the Nene and i 


Men,and inflamed their Soul with the 
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Rifings endSertings of the Srars,afd iſh't Winter, Siim- 
mer,'and ithe otherSeafons; ad Ovid? ers the ſame whol- 


.y ye Fupirer. 
; Hitmes, #fturq; tin Set Autumnos, ! Mtn ghty. 


er 
34 Feue Ver, (patiis exegit quatuor Annum. 


Beſidesjitisin the Fitionthat Fupirer took hisFather,Sarury, 
boundhim, and precipitated him into Hell.Now this ſeemsto' 
why the Ying inyo mpoſed his own name upon one 


ough all this white we are notignorant,thatthoſe 


Lacian, who by Tartarvs 


was either exif& by Jupiter into Hell, or caſt into bonds; as 


-common' Heads were perſwaded to believe 
As for Hyperion; Dioderus hiath'a Tradition,thathe being of- 


the Progeny of old C 2{us,demonftrated the courſes of the Sun 
atid Moon: and therefore called the 84x Helios,after the name of x; 
his Sun ;'and the Moon, SelereAfter that of his Daug brer. 
Lafſtof all comes Faperus, whoalſo was the Son of Czlus,but 
tormed [nothing wp Worthy commerndationin the advance of 


ous of the Planets, gave that of - 
his Father to another of them, that was more remote, ſituate in 
the deepeſt parts of the ethereal ſpaces, and of the ſloweſt” 
-Progrefs: th 
names were fixed ttpon thoſe -Planers a long-Time after: ſince 
- more aheendly the Planet Fupiter was Called Phaeton, and that: 
"of Satnrn,Phznon. Por, we OD very neerasmuch from 
s the immenſe Altitude, . 
oe. Profiitidity of the #rberealRegior: and ſo deniesthat Saturn. 


Hype 


is Fathers: Specularions: but Promerhens, whom beRepat, was. Japetus. 
thereforeimagined to have been chained on the wc 7. From| whons . 


and to have his Heart perpetually torn by a hungry 
Pultur ; Becauſe (as Servius ex aids the Riddte) wi with reſtleſs 


ff with Obſ the Sort, ard Studying their Aſcenſioxs 


and Declinations. We ſhall not infift upon what follows in . 
the ſame Author , _—_ that this Prometheus was the firlt , 


who introduced Ap ſprol ;o the Afjrians (not far from Clu 


caſns : )'it being more ufeful for us now to obſerve, tharHe. 


was imagined to have 'ftolen-Fire. from .Heaven , for the in-. 


animation ,of Man, for no - other reaſon , but becaule he . 
into the" Breaſts of . 
anl Love thereof. | 
For, . 


infuſed this Heeven-ferch't Kno 


came Prome- 
theus, who fol. 
lowed the ſams 


care, and ſolicicude of Mind, he conſtantly excruciated. hith- 2uay. in Ecl.z. 


«© OO es *.5 


Of theantiquity, Progreſs. - 


_ bib, " 
lib. 37.6. 10- ther, who wasaccounted both the moſt ſacred oftheir;Dieties, 
and the Inventor of this $ideral Sens; 24 Þ my affiows 


ſo 4id Phaeton, , 


Deoedalus, 


| Icarus. 


de Afirol. 
in I/agog. 


Atreus and 
Thyeſtes, 


left the-Theory thereofimperte&t 


* falling under the account of Heroical Times, 


15 Qut Aſtrorum-enit.contrar iam ofiendii viam, 


py” For,as to the remainder; foraſmuch as Belus was the ſame with 
. Fupiter,among the Aſſyrianr, as Diodorys teltifieth: 'it is He ra- 


Itis norneedfill for us here toexantine many other of the an- 
cient Traditions, accounted likewiſe among thePabulous;as, in 


TE. 


whom:Interpreters maintain to 


le#ingenious Son,{carus;falling ſhorting hisattempt of amitari 
his Fathers {ublime Flight(asnot ſo well i — 


as well by-Lucian,as Tatins,which we cannot well pak by; which 


ms to come 
ſomewhat near to that which is called Hiſtorical. And that is 


' the notable Contention that aroſe betwixt Atreus and Tipper 
- about ſupream Dominion. For when by the publick Conſent 


and Vote of the A4rgives, the Kingdom was to be his of the ' 
Two,who ſhould givethe moſteminentTeſtimony of Science : 
it came to Atreys ſhare to be King : becauſe, though Thyeſftes 
ſheyed them the Sign Aries, in Heaven (for which he was ho- 
noured with a golden Ram( yet. had Atrews declared a thing 
more excellent;while 5 ee abouttheV ariety of the;Sun's 
Riſing. He made it appear,thatthe Su» and the Forld £5.e. the 


Starry Orb)were not carriedthelame,butquite contrary Wayes, 


_- and conſequently, that that part of the Heavens which, was 


the. Weſt or Occident of the: Starry Orb, was the very Rifing, 
or Orient of the Solary. Hence that. Verſe of Exripidei,: /-- 
viZas 3g ds ear my irarniar.odfv.-. "1 
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che Olympick Games, by Hercules; which aftera long interrup- Phi: 
tion were renewed by Iphitus. For, inaſmuch as thoſe Sports 5: 18. 
were inſtituted for no other end(asmy be afſured from Cenſo- 

riss) but that their Celebration might put men in mind of that : 
Intercalation of a Month and half, that was to be made con- - 
ſtantly every fourth Year,jn reſpect of thoſe four Timeseleven, þ. 

or forty four Days, by which the Motionof the Moon antici-. 

pated that of the Sun; and the. four times: ſix Hours, or one 
whole,.Day;:by which the! circuit of the: Sun.exceeded. 365 

Days manifeſt it is, that Hercules could notunderſtand this, - 
without having firſt-exa&tlyObſeryed the Mations of the Sn... 

and Moon Hither alſo:bclongs that which is reported of Orpbe- 

:« who muſt. needs have attentively Obſerved the ſeven Planets . 

if it be trues as Lyciad avers,. that he- repreſented.their. Har- Opus * 
mony by his Seveaſtringed Harp: which the Grecians thereupon ,,, Altol. 
deſigned in Heaven, by lome Stars,that tothis Day retainthe . 

name of Lyra..Solikewiſe doth. what Sopbocles ſaith of Palames-.. 


des, who pointed 02tthe Jeveral AFeri/ms, and particularly ;.p,1,mes 


*"Apxrs Eryopds #4 x x/r0r Luxzey duriy + 
Urſum volutam:' gelidum & occaſum Canis. - 


And laſtly, what Homer recounts, that in thoſe Times were: Homer. - 
well known (beſides Bocres-and the Bear, or Wain ):- - 


Thanidetas, ' Yddlus 74. 30 $i& 'Oclwy©- Odiſe: E: 
Plejades, atq; Hyades, rob.r7,/ipſum Oriones. 


We have now ſtruggled through the Darkneſs of Fabulous. ITE 
Timesand are advancedasfarastodiſcernthe Twilightof Hi © 


forical.And here,the firſt thing we.clearly perceive,ts that the $econdly; 2hoſe | k 


whole Controvyerſte about the Antiquity of Aſtronomical Ob--Hiſtorical 


ſerwations lies betwixt the Egyptians and the Aſſyrians, or Baby. *#e%;accorgs = * | 
lonjans.For,as tothe Greczans, though ſome have thought they. vs " which, 
might.put in alſo. for;a claim to. the-Honour of being the Als Mﬀrrom. Gbſes * 248 
thors ofthis admirable Science; yet by the Verdi&even of Þ/z- vations belongs + © 


ro himſelf, they are to lay by the pretence" of competition ; «ther :o the 


* For, ſaith He,The firſt that made.Syderal Inſpe&ions, was a E8yprizns, or 


Babylonians. - 


** Barbarian,a more Ancient Nationthan Ours bred thoſe Men 


6 "1h Eninom. 
Ii « who * 


and Augmentation of Aſtronomy. . 24 Dis I 
To the ſame Times likewiſe are we to refer the Inſtitution pf Hercules and - 
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Of the Antiquity, Progreſs: 


I. Antig. $. 

"mm Epinome 

- \ 2..lib. de A- 
 firobg. l/azog. 


L0ce tt at. 


de Divinat, 


« who firſt devoted: their Minds to that Study, in reſpet of the 
« Summer-like ſerenity and-per{picuityof the Ainſuch as Eg yps 


© enjoys, and Sjria, where alb-the: Srars are clearly viſible; and 


« 20:Clouds:or. Miſts:to obſcure rhe beautiful Pace: of Heawen, 
And certainly, if-weexcept whatwe newly mentioned;theln- 
ſticutionoftheOlpmpick Games by: Hereulez,and'theReſtauration 
ofthemafter{omeIntermiſlion,by. Iphyrus,which hapned about 
$60 Years before Chrifb; and fome: places inthe Writings of 
Homer, and'mors eſpecially.of Heſfiodzuho livednearuponthe 
ſame Time;or notlong before; we ſhall find that'the Greezans 
canproduce-no Monuments of their Obſervations of the Hea- 
2z*H mote Anciencthan thoſe of Thales;zwho flouriflyd:full: 600 
Years before: Chriſt; and who - > 0 IRE his kaowledge of. 
Aftrberial:Mattess from Ep ypr.lt being'manifeſttherefore,that- 
thee£2yp:ian;,or theirPriefts,arethe only Men,that oughtto be 
admirtedto adiſpute with the. Afyrians or Babylonians,or their 
Phitoſophers,concerning the Antiquity of.Obſervations, and 
that their ſeveral Pleas ſeem equally reaſonable. Truly, it isno 
eafie matter todetermine the difference,ſoas to placetheIaw-' 
rel on their Heads to whom it doth of right belong.For,albeit 
of oſepbus afligns the Honour to theChaldeaus;and othersagain 
and firmly for he. > <7 ACLs YAY BO "Hogs I 
Tatizs,and others alledge ſuch quotations foreach party,as ſeem 
to. haveno other,but the Authority of: the parties: themſelves. 
Nor ought that toſeemitrange; fince both fades equally | 
the convenience of their vaſt Companies,& the Serenity of the 
2AL.N - oi 


. Sky; ſince they both boaſt themſelves the Origi 


n,and 
allow their Competitors to be only Colonies; fince both glory in 
Fabulous beginnings,which we cannot trace ordiſcuſs; & both 
recur toegregious k about thetimewhentheirAnceſtors 
firft'madeCezleſtial:Scrutinies. For,the-Caldoans (as we-find in 
the Regifter-ot Diodorws)affirmthat their Nation appliedthem- 
ſelves to theſe Studies, from'Timesof incredible Antiquiey,viz. 
of tour hundred and 3 thouſand: Years:And the tians (as 
CiceroObſerves)talk ot Obſervationsof four hundred thoufand- 


\\: - Aanddeventy. Yearsftanding; Unleſs: you ſhall: pleaſe to confign-* 
4 ,.:: the Vieory totheEgyprians,becaule they put a: valae'on them- ' 
.-- 'felves by Auction As if it were not enough for- them to boaſt | 


©... 7145) im which: from:the/Time of Vulcan, the Son of Nilus, to 


thoſe four hundred ninethouſand/Years(mentioned by Laer- | 


that 


Lo I IIS 


—— 


ard Atiqmentdtion'sf Alt-onomy. 
that of Alexunder of Mucedon;therehappened of Edlipſes of the #n prefar, 
Sur three hundred ſeventythre2,andof the Afoereight hundred 
thirty two. TheſtConfiderations'premiled, we canmoriindeetl 
| deny bur the Fyjprians had fornsObſervationsſormeMpes before 
Fhiles andorher'Grecians Traveled among thetniblitwhenwe 
wouldenquire-tnore preciſely into'the Time, whenthoſe Oh- 
ſervations*firft'begun ;we find our elves at-a loſs, ant'brought 
back apa into the -Cimmerianobſeurity of Fabulous Times. 
_ -- Now foraſnutchas, though Z/arywrites,thatBpryones fourtd 
noObſervationsamong the'Bubyloriitirofabovedeverrhundred 14. g. c. 56. 
'anl ewerity Years Anriquity, and thoſeengravenon 'artificial 
'Tiesof Slates;and themoſt ancient Eclzpſes deduced fromthem, 
were tranfinitted'toProlenty,about the-fame namberof Years be- 
foreChrift;and-thatby the/great Hipparcbues. And'to the fame in 4hnagef. 
ne their Days #4. 4 c-p. 6. 
'there were extthrmo Obſervations of mote tharffour hundred 
and thirty Years;as may be: found affo'in Pliny: forafimach wwe 
fay,as weave brovghr ſom confiderable MonumentsofObler- 
vations'much dderthatrthat Time; yet thallnot concetle: be. - 
yord what the Chalyz#ns thernielves profeft, whenthey tefti- - 
Hedt0CuljjFbencr (who wetit'tothetrupon (no otherErrand;by 
he petwafioh of AriPote, as Simpliciurtelates) that theyHhaUno- ;, 15. 4.4: 
'thins of 'thatKind am eth 'beyontd-a thouſand nineHun- Þ, and com-" 
-Ured and three Years paſt: whichYeatrs feetn'to commence 'atmen: 46. - 
 Nimns,theSon of Belus;and firfkK ingof the HſriamsAtis clear, 
thatthe Antiquity of Obſervations/atitchto (but nordbove) - 
one thouſand and ninety Years before Mexunder the Great... 4 
Bit, alas! after all this great ado,Fhur Hid rhe Ob fervations Artic F. bs. 
yhemfeboes amenir anre? Why truly, for ought wecarcgather from 7 neither of 2 
all thatisPxrantconcerning themghoſeoftheEgypraces amotnr fn oHſerved, 
edtonothing at all;andthole of theChaldewnrto veryLiteleFor 72 37s uf © 
*the Egyptianms,we'confeſg;are faidto raveObſerved the ere. be rhe lefignation 
. the Dogg: $72r;ant \brite orher,nhovery difficile Appearxngces Ot of Times: but | $ 
wehaveno Remainsdelivered down'to'us;of that of atty'other uri whkr - 2 
particulartheyObſerved;withthe exadtdeſignation oftheTime'*9, 5-4 ee * , 


wed, to the In. - 


as they ought. And'from the Chaldeans wehaveas little, befitits ,odurion of . 
thoſe Eclipfes mentioned in ProtomyBurwhen Thpetk ofthe E- aftrologe = 
 e)PtinnsLexceptProlemy himſelf;and forme others whoEived arid Judicial. 
'Studicd at 4/exandria;abontthreehundted years before the Na- 
'tivity ef our Saviour; or-after OP Ies 7 "30 Timocharis FEratoſtbe- 

+>. mesy .. 
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lee. citat, 


lib. 10. 


nes, Hypparchus: for all theſe were eicher Grecians, or to be ac- 
counted among the Grecians, in reſpe of the Language they 


uſed and wrotein. rather than among the ancient Egyprians,by 
whoſe Inventionseven Pt: 1-yy himſelf (one of their one Coun- 


-y-men,without diſpute) was very lictle,or nothing at all aflif- 
ted in his Study of 4ſfronemy.” But, what concerns as well the 
Egyptians,as Chald eaxs;theirObſervations are tobe diſtinguiſh. 
ed (according tothe diviſion vulgarly received) into(1.)Aſftre- 
xomical,and (2) Aſtrological:the former relating tothe Motions, 
Magnitudes,Diſtances,and Proportion of the Stars; theLatter 
cothe Etfets of them, which they conjectured weredependent 
on the Vertues and Influences of Heavenly Bodies, as well in 
the affetions of the Air,as in the Adtions and Aﬀeairs of Man- 
kind. For,both Nations being wonderful prone to Superſtition, 
and furpriſed withexceſs of Admiration at the Eclip/es of the 


Sun and Meen,when they firitbeheld them;and Obſervingeyer 


.now and then ſome Stars that moved'in Courſes contrary to 
the Feſt, they began preſently tothink,that thoſe Apparences 
happned not without Natural Cauſes;and that it remained only 
on Manspart,toStudy how thoſe Events mightcome to be fore- 
known which thoſe apparencesdid portend.Hereupon,having 
attributed the moſt powerful Vertueto the five Wandering 
Stars (as Diodorus teſtifieth particularly of the Chaldeans ) as 
underſtanding them to be theProclaimersof theWill and Pur- 
poſes of the Gods ; becauſe they ſometimes Aroſe,and ſome- 
times Set in various Places of the Heawens,becauſe they varied 
their Magnitude8& Colour: therefore they conceived,that they 
ought to addreſstheir Studies and Diſquittions principally to 
theſe Varieties. And,becauſechey imagined, that the higher the 
Place was,from whence they ſhould Obſerve theſe Wanderin 
Stars,the more clearly and diſtinaly might they be Ss 
they builded Structures of vaſt Altitude; and particularly that 
immenſe Tower at Babylon, deſcribed by Herodotus, from the 
higheſt Area whereof ( where ſtood alſo the Temple of Belus) 
they mightexacly Behokl and Obſerve the Riſing and Setting 
of the Stars, and other Syderal occurrences. . They took notice 
likewiſe,thatthoſe five Planers did keepalmoſt the ſamieCourle, 
as theSun & Moon; and thereupon they pointed out the Zediack; 
imagining that there muſt be ſomeeminent Vertucin that part 
of the Heaven;becaule all the Planets kept conſtantly to And 
this 


ſ—— 
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chisZodiackthey diviedd into twelve parts,or Signs; becauſe the 
Moon run it overtwelve times, and the Sun only once in one 
Year: and according tothe number of theDays, during which 
the Sun was in paſling through one Sign, they diſtingdiſhed 
each Sign againinto thirty parts, which wecall Degrees. I ſhall 
not recount to. you, how they would have Twelve Principal 
Dieties belonging to theſe Twelve Sign-,whereof each had his 
particular Regiment over his proper Sign and Month dependent 
thereupon: nor how hoy ſubſtituted thirty of the fixt Srars,to 
afliſt the Planets, and called them Councelling Gods: nor how 
they placed twelve Stars always viſible in the North, for gc- 
vernment of the Living; and as _—_y more in the South, always 
_ viſible, for the government of the Dead, theregathered toge- 
ther, with many other: the like Dreams and ridiculous abſu:- 
dities, But the thing I think moſt worthy your notice, is, by 
what rude kind of. udriifi they diſtinguiſhed the Zodiack into 
Twelve Signs;as we find itdeſcribed; concerning the Chaldzan:, 
by Sixtus Empiricus,and concerning the Egyptians,by Macrobime. 

The manner was this. They took a Veſſel with a ſmall hole in 
the Bottom,and filling ic with Water, ſutfered the fame todiſti1 
Drop by Drop intoanorher Vellel, placed beneath to recciveit; 
- and this fromthe Moment of the Riſing of ſome'one Srer orc - 
ther, Obſerved in one Night,untilthe Moment of its Riſing a- 
gain the next night following. The Water fallen down into 


the Receiver,they divided into twelve Squal parts,and having' 
C 


two other ſmaller Veſſelsin readineſs,cach of them fir to con- 
tain one twelfth part of the Water, they again poured all the 
. Water into the upper Veſſel, and ſtrialy-marking the Riſing 
of ſome one Star inthe Zodiack,they at the ſame Moment gave 
the Water leave to diſtill into one of the ſmaller Veſlels, and 
ſo ſoon as that was filled, Obſerving tikewiſe another Riſing 
Star, they put under another. ſmall Veſſe]; and fo alternately 
ſhifring the ſmall Veſſels,they nored,if not in one Night,yet in 
' many,the twelve Srars,by which they might diſcriminate the 
whole Zodiack into twelveequalparts.Now with what Art and 
exa@neſs theſe Ancients meaſured outthe Heawens,may b2 con- 
jecured from this oneexample.l mightadfer anotherfoppery of 
theChaldeans,from the ſameEmpiricas,who relates,tha; taking it 
forgranted,thatthe futureFortunesof Meadid depend on their 
particularHoroſcope,orSignRiling at theirBirth;when they had a 
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ibid, cap. 2.9. 


within:And on the very Day ofthe Equizox;C z N 
ment,whenthe upper Limbys of the Sun tit hewed tt elf a- 


rizon ; they meaſt 


mind'to divine-in this Kind, Two of theſe Wiſe men agreed 
together im'the'Calculation'of the Nativity-of the Perſon ptp- 
ſed: the one ſtood by the Mother / th Travell, the-other bn 
ſome highPlacz'near arHartd,8 as he'that-wastelow give the 
Sign that the Infant was then'newly come into'the Y/orld the 
other aboverook-care to Okſerve the Sigr, that wasqutt then 
newly Rifen.Burt,it will be of more-uſefor us tohear what Ife- 
crobins tells of the Eg yprians.'Phey,when'they world*knowthz 
Diameter of the Shad fn readinefaVeflofSthnchollowed 
to the form of ain hen {or dmare made,” with4Sy/ br 
Gnomen'ereRted inthe Middle;and twelve ir > nn tawn 
- the Mo- 


bove the Horizon; they market! that'Place'onh the brim of the 
Veſſelon'which'the Gnomes caſt its Shadow. Then again mark- 
ing that = on'which'the Shatlow ended, when'the lower 
Limbusof theSwngbod eo above theedgeof the Ho- 

ined h _ or tiſtance betwixt the two 
marks of 'the Shadows, 4nd found it'to/bethe ninth part of an 
Hour, or the hundred and eighth partof vs and cog- 
fequently the'two hundred and fixteenth' part.of the'whole 
Circuit: 4t1dFiom thehcethey Uttnced, that 'theDizmecerof 


the Su» wasthe' two hundredrh and fexteerith/partof itswhole | 


Orb; (whichgin'truthgs the 7 ooth neer upon) or did contain 
oneDegree andian hundred Minutes ; which'yert is to mote 
than half'a Degreezor 2 1. Minutes, at moſt. To'thiswe might 
ſuper-add, that it was the practice of 'der Tihtnes, tocotm- 


- menſurate the Diatneter of the Su» by an FhdroJopie, or Vellel 


of Water; colleting the ſame from part of the Warer flowing 


_ downthe/'wholeDay, which had:dropped rntil the Sun was 


wholly Riſen; as is infirzrated by Pinrareh, and-deduced 'from 
an :but mono) wn gr Ae hm wat 
2aluring by Water &' flow d equally from 'Veile! 
to Veſſel, was an Itivenition of the Epyprians.Now the reafbn, 
whry we touch 'nporr theſe particulats, was oddly to farisfy, that 
(as welſaid fore) no'greatmatter in Afrommy was ever Ob- 

feryed either by the Exyptiawt, of'by the Bubylonians. | 
And,ifyoutdefire any farther Argumentthereof; Pray take 
this. They were veryfar from ep rr Fixt'Stars had 
any Moti on-properto themichres;or thatthey handarry Eccen- 
trick y 
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tricity (excepting only that the. Egyptians thought Venw and 
Mews to Move roma. about bh Fw, as.thex center; as is 
affirmed by Macrohius,,and ſome gthers).or that the Swn had 
any Ap gem atall; with, many,other.Narticulars, filly as conſt 
} Jerableh hich Joubclek mult be che Reaſon, why they, invent- 
ed no Hypetheſes, by. which they might regulate themſelves,;n 
making their Calgulations of 'the various. Motions of the Heas 
venly Bodies, And: Peter Ramus not long fince complained. that 
Weg flavsnot our Aſtronomy, freetrom.the trouble © Hypotheſes, 
| ſach as.the interpreters of Arifetle themielves,and- Prockes on 
| Ti3meus have recorded.the Egyptians and: Babylonian: to have 
had' amongſt. them: while, introthz, he complained, that we 
had not our, Aſtronomy. as rude, wildaadimperteet,astheirs was, 
For, howeyer ſome Hypotheſes ave: mopre,lmple. (and fo-more 
eaſy) than ather-ſonig tcha is. abſoluccly impetſible, that 4: 
ffronomy ſhould conſiſt: without ſomear other. Heroupan,they, 
could Obſervezindeed, thatthe Planets were one-while-Diret 
in their Progreſs, another while: Retrograde, and then' again. 
Stationary; thay they. in. their Wandezings- ſometimes: inchned. 
towatds the. Nerch, and: ſometimes defleded againtowardsthe 
South : but all that while, they- could. neither 'comprehendthe: 
Reaſonsof thoſe varions Apparences, nor-Calculate them-by 
Numbers. The. moſt. they could do ,, was darkly. to-repreſtnr 
thoſe Motions,by certain, Heroplyphickgas inmparticular bythe 
Windings and flexuresof Serpents; ang the Motion of the Sun, 
only by a Beetle rowling; his.-pill of Dung backward: as we 
may read'in Clemens Alexandrinus;and thencame Eudoxns,who 
having learned the variety of Motionsamong them, was: the 
firſt who invented Hypotheſes of various Orbs, for the Solution 
ofthe Phenomena. wr | I 
Again, they were very far from attaining the.determinate if 
Places of the Fixt Szars,according to: Loigitude and: Latitude;or bl 
acrorog th their Right A/cenſion,and Declination: (o that nci- 
ther could they define:the true Places of the Planets,by Com- 
paration to the. Fixt Stars,nor (conlequiencly)defigne any: Qb- 
ſervations with due exatnefs. And-truly: this was:the Caule 
why Hyparchus met with noaOblervations, cither of. the Egyp- 
tans Or Babylomeus,. by. which he-could receive. the-leaſt. ; 
ar advantage, toward .his compoſing either Hypothe/es,or Tar 
bles to repreſent, the, Motions of -the;Five Errant Stars : and | 
Ptolomy was the firft, who partly by the benefit of anda - bk” 
48 le 8. 
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left him by Hipparchus, and partly by thoſe he made Himſelf, 
became able toatrempt ſuch a Work; asſtands recorded in his 
Almageſt.There were = the Eclipſes, which both theſe Na- 
tions Fad ſer down, as Obſerved in their Commentaries: and 
thoſe only ſo,as that from Paſt,they mightbeableto conjecture 
ſomething of that were to Come. Not from the Motions of 
' Sun and Moon,exattly Calcula'ed by the help of Tables; but 
having learned from common experience,thatevery nineteeth” 
Year, Eclipſes did return again upon the fame Day, for the moſt 
part: thereupon they endeavoured to predit what Eclip/es 
would happen, and the Time when ; and this after they had 
perceived not any Anomaly in the Sn, but ſome certain 1Ine- 
quality inthe Moon,which reducing to a medium,they conclud- 
ed thatthe Moondid every Day run through thirteen Degrees, 


— 


I n livers of the Chaldeans. Butin their Prediftionsof Lunar Eclip- 


Eclipſes uſually return, forthethree Agesnext ſucceedinig,with- 
in x _ of the ſame Days; as becauſe it is very rare,in 
reſpe& of the greatneſs of the Earths Shadow, Byt" the Aon, 


to it: but, becauſe (as to Solary Eclipſes) the Moon is both fo 
{mall,and hath ſo large a Parallax,as that ſhe doth not for the 
moſt part interceptthe Light of the S»n from the Earth: there- 
fore was it (as Dioderus witneſſeth ſpecially of the Babylomians) 
that they durſt not determine wn of the Sun to come, to 
any certain Time: but if they predicted any, with limitation 
of Time, they always (to fave their credit in caſe of failing) 
annexed this Condition , If the Gods be not prevailed upon, by 
Sagrifices and Prayers, trawert them. 

Truth is,theſe Aftronomers were alſo Priefſts,and it was their 
intereſt to caſt inthis Proviſo. For, being ambitious to be re- 
5 interpretersofthe Will of the Gods to the People, and ſo 
oth knowing in things to Comezand skillful in fuch Ceremo- 
nies, wherewith their reſpe&tive Deitieswere moſt attoned and 
delighted: unwilling tobethoughtable ro predi&t nothing,and 
asunwilling again tobe found erring in their chiefPredi&ions, 
chey wrapt up all in myſteries,andamuſed the Vulgar with ſu- 
perſtitious Opinions and rites. The Egyprian, in a'great part of 
their Sacred Worſhip, had recourſe to the Aſtrological Books 
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anda little more than one ſixth part of a Degree;as Geminus de- 


ſes, they were ſomewhat more confident; as well becauſe theſe 


cither in the whole, or ſomepart of Her, more or lefs falls in- 


tas. 
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and Augmentation of Aſtronomy, 249 
of their Mercurius (one of the Order of the Fixt Scars; a ſecond 
of the Conjun&ion-of Su» and Moon; a third and fourth, of 
their riſing)whichwith what Ceremonious Pomptheyuſed to 
carry about with them, in'z kind of folemn Praceflion, you 
may find amply deſcribed by*Clem:. Alexandrinas. Nor 1s it 1.5. 4fre. 
ſtrange that thoſe Prieſts accounted ſo Sacred/and Knowing, 1. 
ſhould alſo be eſteemed for Prophets. Further, you meet with - - 
no mention of the Five Errant Srars, all this-while ; and the 
Reaſoh ſeems tobe;becauſsthey atcriburedan energicofthem 
only as they werereferrable tgthe Inerrantor Fixt: and parti- 
cularly, asthey poſſeſt this orthar partof ſome-S;gn in the Zo- 
diack,and'together with it had their Riſing,orSetting. For, fo 
much did they aſcriberothe: Zodiack,as that the Babyloniang , 
and (in imitation of them, the Per/ians and Indians ) thought, 
that each'decimal of Degrees;or 'Thirds of the Signs(and:the 
Egyptians caine as low as toeach ſingle Degree) could. not be 
varied inthe Riſing,but ſome eminent variation. muſt happen, 
eſpecially itz him, who ſhould be born at that Time. And here- 
upon was it,that the Egyprians made that great Circle of Gold 
(deſcribed in Disdoras)of a Cubir.in thickneſs,and three hun- 
dred ſixty five 'cubits in Circumference: (plundered atlaſt by 
Cambyſes) that uponeach cubits ſpace might be inſcribed each 
Day of the Year; 355 Dayzin the wholeround,andalſo whac 
Stars did Riſe,whar Set upon each Day, nay the very Hour of 
their reſpeQive Fang >To Setting, and what they did ſignifie : 
and whereasothers uſed toaflign the form of ſome Animal or 
other,to cach ten Degrees; they afligned one toeach ſi ingle De- 
gree,and ſo madetheirHariolations or conje&tural Predictions 
accordingly. For Example; to the firſt Degree of Aries they 
affignedthe figureofaMan,holding a SickleorHookin his right 
Hand,anda Sling in hisleft; tothe ſecond,.a Man with a Dogs- 
head,hisright Hand ftretcht forth,andaStaffin hisleft;andſoof 
the reſt : then annexing the fignificationtoeach, they derer- 
mined,that he,who ſhould havethefirſt Degree of Aries for his 
Horoſcope,ſhould be ſome partof hislife a Husbandman, and the 
reſt ofit a Soldier;that he,who ſhould be bornunder the ſecond, 
ſhould be contentious,quarrelſame,and envious; and fo of the +4 ao 
reſt , all which Scaliger hath fully deduced from Aben Ezra. 
In a Word ; whatever xnowledgeeither the Egyprians or Chal- 
deans had of the Stars;certain it 15, they referred it. wholly'ta 
K k Aſtronemantie , 
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Aftroneomantieor Divination by Stars : and therefore among 
them there flouriſhr,no true and genuine A/romomy,but a ſpu- 
rious and falſe one, 5.e. Aſtrology Divinatory,orithe fraudulent 

Art of :Fortune-telmg bythe Heavens. F Ki2$ 
' © - Beroſw(whom we: formerly nfentioned)coming into Greece, 
-  alittleafterthedeathof Alexander,isdiſcovered to have brought 
[ib.9.cap.7. with him nothing ſolid touching Afronomy, but only Judicial 
lib,182-37) Aftrolopy for which,asa thing .new,and ſtrangetothe People, he 
. was highlyeftecmned; as Virravias and Pliny remark. And Ew 
doxus;who had returned out ofEgyprbeforethat,well knew what 
. ſortof Aftrologythis was(the principal Contrivers and Founders 
2. dedivinat. of ghich are ſaid to have been Peroſrers, Necepſms, Eſculapins,) 
but he highly contemned itzas Cicero remembers,and brought - 
bomenoother Fruit ofhis tedious Travels, beſides a liſt of fome 
Eclipſes; and the varieties ofthe Martions of the. Wandring Stars, 
by which he firſt efſayed tocompoſe accommodate Hyporbeſer, 
'as we have formerly hinted.Nay,Pl/atohimfſelf, whowasCompa- 
/ nion to Exdexas,for thirteen Y ears together,in For. pnghelt, 
that he could attain nothing ſolid and fatisfatory z; touching 
thoſe Srars,and therefore placedall his hope only inthe fagaci- 
tyand induſtry of the'Grecians,luch as he knew Exdoxws to be. 
< For, having fir{t recounted what ever he knew concerning 
« them,he ſaith,it isto be behevedrhat the Grecians make more 
< perfe& whatloever they receive from Barbarzans;and there- 
< fore it is fit,we allow the ſame, touching the argument of 
< which we have diſcourled. Truth is,it is difficult to find out 
* the way,how all theſe Apparences,ſo involved in obſcurity, 
< may be explicated : nevertheleſs , there isgreat hope that 
* thingsof that ſort will be better and more advantageouſly 
* Handled,than they were deliveredto us by Barbarians... - 
Articl.C. Fromithe Egyptians and Chaldeans, therefore:(as Afronomy 
And after them Her 1zf,while young and rude)wecometotheGrecians;and the. 
#0 the Gci- moſt Antique Recordof Syderal Obſeryationsto-be found a- 
a7 Golgi, Þ F —_— ſeems to beithat of Heſiad; whoin his Book of 
ancient ment. Weeks and Days teacheth Husbandmen the\moſt opportune 
on of Afrem, Times of Reaping,3Sowing,and other Labours.of Agriculture, 
43n Reliod. from the Riſing and-Setting ofthe Plerades,and: Hyades, and 

| Artturus,the Dog-Ftar, and Orin : 
Ilaniager 'A]aaysrior omlenauey dwy- 

DonecFletades que & Ailantiades,exoviuntur ce 
And 


in Epinom. 
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And I cannot tell, whether it were that Book,or ſome other, 
that Pliny meant,when ſpeaking of Heſiod, he ſays, Hujms quog; 
nomine extat Aſt rologia,there is extant an Aſtrology of his. How: 
ever,we are here to remark two Things,in order to'our more 
exact diſquition ; the Firſt is,that the Ancient Greeks princi- 
pally attended to theſe Riſings and Settings, aſwell rhat they 
might diſtinguiſh the ſeveral Seaſons of the Year,as thatthey 
might fore-know Rain, Wind,and otherdiſpofitions of the Air, 
uſually attending theſe Seaſons. And hereupon, Thales, Anaxi- + k-0 Prop 
mander, Democritus, Eudemon, Meton, Eudoxus, and many others , M 
compoſed certain Parapegmata, Tables (as Ephtmerides, or Di- 
aries) in which they inſcribed each Day of the Year,with the 
particular Star Riſing or Setting on each DIY what Mu- 
tations of the Air each one did portend: Such a Parapegme as 


theſe,was compoſed likewiſe by Fulius Ceſar himfſelf,for the , 
Horizon of Rome ; in allufhion whereto he mightjuſtly own, —= 
what Lucas ſaid for him, 1, 


Nec mens Eudoxi faitis ſuperabitur Annus. 


And,himdoubtleſs, did Ovid tranſlate into his Faft; ; promi- 
ſing in the beginning , that he would ſing of .the Srars, and 
Signs,that Roſe and again Deſcended under the Earth. Bur , 
to keep cloſe to the Grecians ; among them , he was held. a 
great Aftrologer ,, who had diſcovered and Obſerved only 
theſe Riſings and Setcings here ſpoken of ; and ſo. of whom 
that might be: ſpoken, which Catv/kes laid of Conn, - 


Omnia qui magns diſpexit Jumina Mundi, 
 Stellarumg; ortus comperit,atq; obitus. 
| Forybefore the Advent of Berofws, this wasthe only [Epiſe- 


maſia] Pr tion-or Devination by the Szars, the Gre- 
cians had among them : unleſs what Heſiod hints, in. his. in diebus, 


Tigdnwr, dey 36.715 7%, 3 bun, fepdn fume 
Pramum prowa Tits 41 tes pope ma Sacra, tc. 
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Lib. 1. de wit. 
Iſagog. de Com, 
Beren. 

hb. 2. Afiren. 
hib.2.cap.”. 


in 1.Georg.l.8. 


x. Ceorg, 
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\ The Second Obſervable is; that among the Grecians, and in- 
deed among divers other Nations , beyond all Memorials of 
either Tradirions,or Books, the Stars were reduced to certain 
Images.-or Conſtellations,” and denominated. accordingly ( as 
their Names yet ſhzw)as it pleaſed the Fancies of Husbandmen, 
Shepherds, Mariners and the like, who uſed tobe vigilant and 

gazing upon th Heavens inclear Nights. Though there have 

been ſome Conjteliations added of litter Timss, as:that. of the 

Leſſer Wain by Thales, which Laertins and T ativs recite out of 
Caltimachus,who alſo took the ſame elſewhere,and that of Be- 

renices Hair, removed into Heaven by Conongas Catwllus relates. 
Cleoſtrarus likewile(as we have itfrom Hyginus)found out the 

Kids : though ( which Pliny moreover attributes to him, ) his 

invention of the Signs in the Zodiack, islo to beunderſtood, az 

that he taught Men through what Signs the Sunand other P/z- 

nets paſſed. Bur (that we may touch allo upon this) at firſt the 

Grecians had only Eleven Signs in their Zodiack;, and it was 

Long after ere they cams to add the Twelfth,in imitation of 
the Egyptians, who (as may be colleed from Servins, Marcia- 

7us,and others) in ſtead of the Clawes of the Scorpion, placed 

Libra,the/place deſtined to Augu#Hus, by Virgil, . 


-a=- Ipſe tibi jars brachiacontrahit ardens Scorpius.---- 


They added the Twelfth, we'ſay, to the end,that as the whole 
Compals of | the Zodjack was divided into Dodecatemoria ( as 
they call them) twelye equal Parts, fo. it might conſiſt alſo-of 
Twelve Signs. Albeit, being (as it were) neceflitated.to-make 
uſe of ſuch Sins, as had been brought up, rather by. chance , 
than Art;thole twelve Signs were not exactly proportionateto 
thetwelve Diviſionsof the Zogiack , but hou more ſpace 
ſome;than others: as in particular,Leo poſſeſt more room than 
Cancer, Taurus thanGemint : Tlay, thanGemini, which though 
compoſed of Caftor and Pollux ; in i little ſpace as'is.allowed 
them,itis impollible the one ſhould Riſe, when the other Sets, 
and both in the Eaft : but this Empericus interprets ofthe two 
Hemiſpherys. 1. omit £0 inſiſt upon this, that'all Nations'had. 


- Not''the ſame Conftelations : as among the” Eyyprians\was no 


Bear,no.Cepbeus,no:Dragen,butother Forms or Repreſentati- 
Ns, as 7 atius reports; and ſhall add only, HC PDAs hay 
| . 6 


" 
G \ 
- 


4 "I 7 
— y : 
= L 
- wo. 


- 


| 5 and Augmentation-of Aſtronomy. EE T- -- 


ro have beenthefirit ,who partly out of the Egyptians Figures, 

partly out of the Grezians finiſhed the whole Zodiack with I: 

mages reſembling the Aſferiſmes(as Men had fancied,at leaſt) 

and cauſed/them tobe drawn on a Globe,or fold Spoere.. For , 
Aratis\(upon' whoſe Pocm,intituV'd £anbume, Apparences,there 

have been ſomany Commentaries ſet forth, asthatno fewer 

than forty have been extant ir; Greek, beſides thoſe of Cicero , 

Germanic#s, Avienus,and other ELatinInterpreters)did nomore, 

but only. expreſs in Verſe, what Eudoxus had {aid before in 

Proſe,of this Argument; as Hypparchws, Bythinms demionltrates. 

I know not whether it woul bo feafoaable for me, here to £5. i. in Arar. 
advertiſe,that it is no wonder Aratws erred fo groſly inmany 9 
particulars; conſidering that(as it iswritten in his Lite )he Liv- | 
ing with Anigonus Conata,in the quality of his Phyſician, and = 
Nicander in the quality of his Afrologer, and both weregood 4 
at Poetry : Antigenus commanded the Phyſician to give hin 

a tryal of his Poeſie,upon an Argumentin Aſtrology; and the 

Aſt rolegerto give another of his, upon ſomething in Phyſick : 
delivering to the one,the Book of Eudoxus; and tothe other, all n 
that was extant of Treacles, Antideres,or-Eounter-peiſons.So each 

Wrote of what hedid not well underſtand. One thing I ſhall 

not forget; and that is,that the Phenomena of Euclidpwho Liv- 

ed near about the fame Time,and taught at Alexandria(as in , 

the Memorials of Pappus) were quiteof another kind, being 7: 
indeed no other;but certain Principles -of 4frozomy ,, concer- 

ning the Figure of the. #orld,and the Circles of the. Sphere , 

and chiefly, that of the, Zodiack:  . 1 

But,to return back tothemore Primitive Greeks,I remember 14 next ef 
I faid;thar. Thales Mileſins was accounted the Firſt, who after — ——_ 
old Hefodand, Homers Days, enquired into the Order of the **- 
pldrnor; certainly he was the Man,whoamong theGrecians 
may. challenge the Palm; as to Anquity ; for , Apuleins calls 
himgat antiquiſſimus, ſic peritiſſimus Aﬀtrorum Contemplator, and " 
Eudemus in. Laertius atteſteth; that this was the Opinion of 
moſt,adding moreover, that Xenopbanes and Heroderus highly 
aamired him , for that he had firſt predited the Eclipſe: 
and Converſions -of the Sun; and that Heraclitus and De- 
moecritus Witnelleth. as much. And whereas Apuleins further 
ſabjoyns ,. that. he found out the: Motions: and Oblique 
Tracts ofthe Syderal Lights. Pliny aſcribesthatto 4 
5 
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der,a Diſciple of Thales Mileſius (whence he was ſaid Rerum fo- 
res aperuiſſe;cobave opened the Doors of Celeſtial Matters) and 
Diodorustoone Oenopides Chins: which Thales could not yetbe 
ignorant of the Obliquity of the Zodiack,when he had written 
of the Solfticer, and Equinoxes,and had converſed a long Time 
with the Egyptians in theirown Country,as Laertius remembers. 
Further itisdelivered tous, that among others, he predi&ted that 
notable Eclipſe of the Sun , which hapned in the Time of the 
War betwixt the Medes and Lydians; which he could not doby 
any other Reaſon, but only becauſe,coming newly out of E- 
7ypt, he had learned, that Eclypſes generally return upon the 

ame Day after the ſpace of nineteen Years,and having taken 
notice of one that fell out fiineteen Years before,he concluded 
that there would be one atſuch a Time. Noris there Reaſon 
why any ſhould think , that otherwiſe his whole Life mightbe 
ſufficient to Obſerve all theMotions ofthe Sun and Moon,as from 
thence tobe able to invent all things neceſſary for the Calcula- 


In vit. Dionyſ. tion of Times of their ſeveral Eclipſes. Moreover, it doth nor 


appear,how by any other way,but that Helicon Cyzicenms came 
afterward to foretel that- Eclipſe of the Sun(mentioned in P/u- 
rarch) for which he was ſo much admired by Dyoniſizs , and 
rewarded with a Talent of Gold. Nor likewiſe, how Sulpitires - 
Gallus could foretel that other of the Moon,which as moſt op- 
portunely predicted to the Roman Army, then ready to joyn 
Battel with the Per/ian,is ſo highly Celebrated not only by Plu- 
rarch and Pliny,but alfoby' Yateriys, Quintilizn, and other Hiſto- 
rians: for other Rule for the Calculation of future 'Echpſes,there 
wasnone before Hipparchus, who invented Hypotheſes and Ta- 
bles fit for that purpoſe. Beſides, what Laerrizs imputed to 4- 
naximander, Plinus,as confidently imputes to one Anaximenes-, 
an Auditor of his : (namely that he ſhould be the Inventor of 
that Gzomon, by which the Converſions of the Sun orthe Sol- 


Hen of Pytha- ffices and Equinoxes,wereindicated ; and that he ſet up ſuch'a 
ard his one at Lacedemon.) Near upon the fame Time was it, that Py- 


thagoras is faid to have firſt difcqurſed (though Phaworinus 11 
Laertius,confers that Honour upon Parmenides)that Lucifer and 
Veſper was one and the faine Star of Venus. Now,whether may 
we conceiverhat he borrowed this oftheEgyprians,from whom 
being taught,that hotonly Venus but Mercury alſo were carried 
round about the Sun,as their Center, ſo that one and the _ | 

might 
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might be both Morning and Evening-Star: , poflibly , from 
thence he might take the hint of his Conjecture, that the Sus. 
was the Center of not only thoſe two, but of the-other Planets 
alſo,and conſequently of the whole World; and Moreover that - 
the Earth it das one of the Planets, moved about the Sun? 
For truly , this was an eminent and conſtant Tenent in his 
School ; as may be underſtood,not only from Ari/teile in the 
eneral,but alſo from Laertizs,in particular of Philolaus, and me Jo 
rom Archimed. of Ariftarchus , both Pythagoras his Diſciples : -— 
that we may not rehearſe all thoſe many paſſages in Plutarch, 
concerning this Memorable particular; nor name thoſe, who  Philolaus. 
helen the bperd was not ſo andy about the Sun , TY. 
as: turned round upon an Axis of its own ; as 7: mans, a 
Parkanaties alſo, who is therefore by Syneſias eſteemed, after END 
Plato,the moFt excellent: Aſtronomer. 248 
Furthermore,in the next Ageafter 7hales,or neer upon,comes 4/rer theſe ſuc- © 
Cleoſtratus(theſame who wankeangd to. havedeprehended the ceed:d Cle- 
S192; of the Zodiack) and he,ſerioufly remarkingthatthe Inter- oftratus.. 
calation,whichas we ſaid, was wont to be made every fourth 
Year;celebrated withthe Olympick Games, did indeed reſtorethe 
Motion ofthe Sun tothe ſame Day again ; but did not reſtore 
the Motion of the Mecontillthe eighth Year,or two Olympiades, 
in which the'Intercalatory Days amounted toninety Days, or 
three months: He,weſay,thereupon interduced,inftead ofthe - 
Tetaeteri,or ſpace of faur:Years,the Otaeterz,or ſpace ofeight 
Years, which compleatly'paſtzthe New-Mecns, and Full- Mcons 
would return again ontheſame Days. But, when inſhort' Time 
men had perceived;that this Inſtitution failed them, inexat- 
neſs of Computation;andthatſundry waies had. been attemapt- 
ed to cure this uncertainty,atl riſethup Meron;lomwhat Men , &«: 


more Antient that Eudexus; and he demonſtrateth from the 
 New-Moons, and Full- Moons. Eolyptical, that they did not return: 


upon the ſame Days, till after full nineteen Years :.. and there- 
| upon he became the Author of the Ennea decaeteris,or Period, 
2} © . arCycleof nineteen Years. In reſpe& of which Diſcovery,toge- 
x ther with the Heliotrope,or Sun- Dyal he made at Athens.,' and 
4 ſdmenther thelikeInventians;hewasineminentefteemamong 
þ the Arhenians. But as.concerning tizat Periad;Callippasfamiliarly 
acquainted with Ariſtale , diſcovering ir tobetoo Long by the 
fourth. part of a Day;iaferced thatfromfour Periods ane w__ 
y< 
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Eudoxus,w/0 


Day ought to be detracted: andſoereced a hew Period or Cycle 
£2 of Le. fix Years,or four times nine; at theend of which,one 
Day was tobe cut off; and this was called the Calliippick Period, 
we remained in Uk for a long time together. After him,ſuc- 
ceeded Hipparchus , who detedting this Period,. tobe yet too 
Long; demonſtratedthat after four Callippick Periods, or three 
hundred and four Years,there would remain one whole Day 
too much. And intruth, the Experience of many ſucceeding 
Agesdeclared,that to this detraction of Hipparchus,nine orten 
Years over: and above were to be expected. However, it is 
worthy our Notice,that the Perio4of Meron,together with the 
Connettion of it, applied by _ ui, was of long ule in the 
Church,under:the name of the Golden Number : though want- 
ing th: Application of Hipparchus his Correction: -alfo,a mi- 

ſtake about of four Days, relating to the New and Full Meons, 
crept intothe Account , even from the: Time of the Nicene 
Councel,which was one of the two main Cauſesof the Refor- 
mation ofthe Kalendar inthe eighty ſecond Yearofthelaſt Age. 

And now wehave an — to ſpeak more expreſlly of 
Eudoxus,lo frequently mentioned. "Chis man, wellunderſtand- 


feſt _—_— ing after his Return out of Egypr , that not only the, Sun and 
the neceſſities 0 


Moeoy,but alſo the five Errant Stars,did keep theirCourſes round 
in the Zodiac; and ſo,as that as well the Sunand Moor, asthoſe 
wandring Stars did ſometimes vary their Latitude, or deviate 
from the Ecliprick Line in the middle'of the Zodiack: ( for, he 
thoughtthe Sun was allo extravagant,as well as the reſt;) and 
again,thatthe other Planers did notonly go forward,but were 
- alſo ſometimes upon their Retreat backward ;-and ſometimes 

made a Haultor ſtood ſtill: we ſay pondering all thoſe various 
Motions in his Mind,and caſting about what mightbettheRea- 
ſonsthereofinNature;he atlaſtimaginedtohimfelfthat beſides 
the Aplanes of Sphere of fixt Stars,which being ſupream,carried 
all the reſt toward the We/f,thereought alſo tobe allowed three 
other Spheres, as well tothe Sx» as tothe Moon, and fourtoeach 
one ofthe otherErrant Stars,ofwhich one and that theHigheſt, 
ſhould follow the Impreſſion of the! Fix: Stars, or rather of the 
Primum Mobile;the next tothat ſhould moveCountertotheFirlt; 
or towardthe Eaſft;tnethird makes the deviation fromtheE clips 
rick, or middle of the Zodjack;and the fourth, or lowelt, cauſe 
in the Stars their Direftion,Station or Retrogradationand that 


by 
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by. a.certain Vibration, or Waving to.and agen.. So that: he 
pn yrney in all;twenty ſeven! Spheres, and all thoſe Concentri- 
, that the Superior .might.carry onthe, Inferior, and theſe 
might be turned round: within thoſe. Afrerwards Callippus ad- 
joyned 'two Spheres tothe Sun, two to the Moon , . One a 
peece to Mars,Venusand Mercury; and ſo made thirty three. ; 
And Ariſtotle , to all the Spheres , which did not follow the 
Motion of the Aplanes,or Primum mobile ( excepting only the 
Lanar Spheres) added as many more,which he called the Re- 
wolvent. ones, to the entl he mighe conform them to the Mo- 
tion of the Inerrant Sphere, or Primum mobile: and fo in the 
whole he conſtituted Fifty ſix Spheres, foraſmuch, at leaſt as 
we.catr colle& from his own context, Now all theſgand even 
Plato himſelf likewiſe, thought that the? Adoon was the loweſt 
of. all the Planets; next to her, the S#4c>and aboye the'Sun 
the five Wandering Stars : Nor indeed-doth-it appear , that 
Archimedes himſelf Living a whole Age or. two pr +; lag re- 
preſented the Planers in any other, than.this very Order , in 
that_ſo- famous Sphere of his. In which. though -Claudien tells 
us, that no more was repreſented, but only the Motions ofthe 
Sun and Moon ; | = | 


- Percurrit proprium mentitus Signifer annum, 
Et ſomulata novo Cynthia menſe redit : 


aYet C:cero-adds other Motions, when ſpeaking of Archimedes, 
«be {aith;whenhe Colle&ted togeth 
« $#n,and five Wandering Stars,he did the ſame as that God , 
© who in Platoes Timeus framed the World, that one and the 
« {2me Converſion might regulate ſundry Motions, moſt dif. 
« ferent each from other inSlownefs and Swiftnefs:BurHyppar- 
chusafterwardsfinding,thataswellthe'Sax/as the Moon and the 
other five.S:ars,did come'ſometimes neerer tothe . Earth, . and 
ſometimesagainmountedupfarther fromit;and _—_ 
ving that that particularApperance could not potlibly beexpli- 
cated by thoſe Spberez,that were all Concentrical to theEarth: 
therefore,wholly rejecting them,hereſolvet}.that:the Motions 
of the Planets weretabe accounted: Eccentrick;. and though he 
could nothimſelfdetermine each-particular;he yetdemonſtra- 
ted theH#ap,in which Ptolomy an + inſiſting, a ; 
| e 


erthe Motions of the Moon, >* 


In Epigram. 


divinat, 
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* Artic]. 8. 
Hyppaichus, 

who firſt obſer- 
wed the places 


of the Fixt 


Stary, accorad- 
11g to Longite 
and Latitude. 


lib. 264þ.25. 


the Invention.But before we advance further,we arero Com- 
memorate twoorthree Perſons of Note, by whoſtObſervacions 
both Hypparchus and Prolomy proficed ———_— Onewas T7 
mochari,who about threehundred Years 

other things relating tothe Fixt Srar,,Obſcrved that that Srar 
which is called Spica Virgins, "doth antecede the point of. the 
Autumual Equinox, by eight Degrees. And with him are we to 
joyn Ariſtilu;,whok Obtervations of fome thing aboutthe Fixt 
Stars Prolomy made greatUle ofjinorder tohis —_— 


oreChriſt,among 


that the Fixt Srars never changetheirLaritude.' Afrerwar 


({caroeanAge)fucceeded Eraroftbenes,who being Library-keeper 
to Prolomy Evergeta the former, perſwadedhimtoſet upthe A4r- 
mile dich : 

my afterviardsmade Uſe of; and himſelf among other things. 
ObſerveUjrhat the: Obliquity of the - Zowiack was of 'twenty 
three Degrees, and fifty one Minr 


Porticus Of A lexandrie;which Hypparchus and: Prolo- 


mites; which account 'Hyppar- 
chus 'and- Prolomy conttantly adhered to.  - 

Now that we may at length rememberthe great Hypparcbur, 
who flouriſh't nger upon an/huhdred art forty Years before 
Chriſt: erely,we find-it fi6 eafy” rask torecoune,”. how highly 
Aſtronomy wasbeholding to him. For,in the firft'place;Exami- 
ning that foreſaid Obſervation of Timecharz,with ſome others, 
albeit he could not conceive.them to bein all -um exact, yet 
becauſe himſelf had found that Spica Virgins did not antecede 
the Equino#ial Point by more than ſix Degrees, and the other 
Stars1nthe like proportion: be henge underitood:, that:the 
Fixt Stars alſo weremoved rdaccotding to thei\Zodieck; 
and thereupon wrote a Book,of the Tran/greſſion of the Solſtices 
and Equinexes. And, being thatin his Time,as not long ago in 
Tycho Braches,there nay a certain New Star,he*therefore 
*came'to doubt ('to ſpeak the e-of Pliny. concerning 
« him) whether the like happened oftenor not; and whether 
© thoſe Srars,thatwerethoughtto be fixt,hadalſofome certain 
* Motion peculiar tot ves. Wherefore(as thelame Pliny 
* goes on) he attempteda taskof di ſufficient evenfor 
*the Gods themfelves,namely to numberthe Stars for Poſte- 
* rity,and reduce the Hea Lightsto-a Rule;ſorkatbyrhe 
< help of Inftrumencs In cular Placeofeachione 
*together with its Magnitude; might beexa@tlydelipn'd and 


whereby men mightdiſcern,, notonly whether hey diſap- 


peared, 


: 
- 
"IR ———— —_—_ kt. Y I — — 


any. 
*peared,or newly appeared, butalſpowhether they Removed 
< theirStations; as likewiſe, whether their Magnitude Encres- 
© ſed,ot Diminiſhed; Leaving Heaven foran Inheritance forthe 
*.Wits.of ſucceeding Ages,it any were found acuteandindu- 
« ſtrious enough tocomprehend the myſterious Order thoteot. 
* Andthis was the firſt Time when theplaces of theFixt Mars 
were Obſerved and marktout according to Longitade nl Lai 
titude:and that Catalogue of the Fixt Stars,which he Com ry 
is the very ſame , which Prolomy afterward inferred into. his 
Almageſ.In the next place, Hedenaeed what poſitions ſundry 5.7. cap. 
Stars had inreſpe&each of otherwhether they werepofitedin 
a right Line;or ina triangular Formzorin quadrateorſquare , 
&c.As is manifeſteven from Prolomy himſelf. Further though 7: ©22-r- 
the Motionsof Sz» and Moonwere already in ſome meaſure | 
known; yet he madethat knowledge much moreexa&.For,he = iſe correffed 
did notonly much Corre&ttheCalippick Period;formerly ſpoken 5,702 iPpek 
of,but alſo, having Colle&eda long; Series of Eclipſes (namely, 4;3ed ood ef 
from theTimeof thoſe Babyloniſh ones, inthe Days of Mardu- clipſes for 600 | 
cempades, down to thoſe Obſerved by himſelf, for full ſix hun- 7*977 fagether., 
dred Years together )and remarking,that neither the like Eclip- <4 
ſerdid Returnon the ſame Days after the ſpace of every nine- 
teen Years, nor that after ſome recourles of ten Nowennales, 0: 
ten times nine Years, any ſuch” Eclipſe happened at the times 
ſappoſed;and that the Cauſe thereof conſiſted both in thevari- 
ous Latitude of the Moon,and the Anticipation of her Nod or 
Knots,and her Eccentricity,by reaſon whereof her Motionsto 
her Apogeum were-found to be ſometimes flower, and tho! 
her PerigeummoreSpeedy:therefoce,we ſay, Hecomprehended 
and gave Reaſons for all theſeDifficulties,and compoſedcertaiii 
Hypotheſes, and according to them, certain Tables,by which 
he could ſafely and exatlyCalculate and Predict whatEclip/es 
wereto follow,how greatthey were,andwhen.And this was ic 
which Pliny remembred,when having ſpoken of Thales , and 
a_— Gallus,he comes to mention Hypparchus,** After thele - 
<« ({aith He) Hypparchus foretold the Courſes of both Lumina- 
« x;es , forfſix hundred Years to come.; comprehending the 
& Months,Days,and Hours of Nations, and the Situations of 
<«.Placesand turns of People :'his Age teſtifying that he did all 
theſegreatthings,only as he was partaker of Natures Counſels: 
For,it muſt be.that TS = preciſe Times,when 
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ſuch Eclipſes weretobe Viſible tothe Hor. of Rhodes, or Alexan- 


dria,pointed forth alſo ſomeCountries,and principalCities,toge- 
ther withthe Deſignationofthe Monthsinuſe —_ as 
alſo the very Days and Hours wheneachEc/ip/ewould happen; 
and othe Predictions ſucceeding to Reme,in the Days of Pliny. 

Again,it is wellworthy our recital, that Hypparchus labour- 
jag wicthlong Deſire bothto conſtitute: Hyporbeſes, andreduce 


' into Tablesthe Motions of the other Planers,or fveWandering 


Stars, and yet not beingableto furniſh himſelf either from the 
Egyptians, or from his Country-men the Grecians, with any 
competent ObſervationsrelpeRive ca thole.Planeri(for while 
the places of the Fixt Srars remained unknown,it wasimpofli- 
ble any fuch could be made ) andagainthoſe hehad himſelf 
made,were of much ſhorter Time,than was requiſite for the e- 
ſtabliſhing any thing certain and permanent in that fort : ' He 
therefore only digeſted ſuch Obſervations as he had recorded 
by him-intothe beſt OrderandMethod he could deviſe;and fo 
Icft them for their Uſe and Improvement,who ſhould come af- 
ter him,in caſe any were found capable of. underſtanding and 
advancing hens And at length,by good Foruneddofel out, | 
thatthoſehisObſervationscame utotheHandsofProlomy; who 
comparing them with hisOwn,and finding them Judioious and 
Exa&; thereuponfirſt beganto erect Hypotheſes and 'Ta- 
bles of Motions fit for thoſe Planets: yet not-without much ti- 
merouſneſs and diffidence;becauſe his Obſervations being but 
fey,nor of ſufficient Time, he durft not promiſe himfelf-any 
lfriny of his:Fables for any conſiderableSpaces,or number 
of Years:But for more affurancelet us hear his-own-ingenious 
Confeflionin that point, * The Time(ſaith He)from whence 
* we have theObfervations of the Planers ſet down, is fo vaſtly 
© ſhort in compariſon of the greatneſs of Celeſtial viciflitudes, 
* as that it rendersall Predictions,thatare for any greatnum- 
<« ber of Years to come,infirm and uncertain. And therefore 
© judge that Hypporete| that zealous lover of Truth) confider- 
* ing this difficulty, and withal receivingnot ſo.many trueQb- 
* ſervations fromthe Ancients, ashe bequeath'd tous, under- 
* took indeed the buſineſs of the Sun and Moon,and demonſtra- 
* ted that it might be performed; by Equal and Circular Mo» 
© tions: yet,as for thatof the Planers,thoſeCommentaries of his 
© which have come into our Hands, clearly ſhew, that he at- 
| | | tempted: 


- Aut. 0” "FT 
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and Augmentation of A 


«tempted it'not: but colleQting all his own Obſervations con- 


« cerning them,together in oneorder and method , for their 


© more commodious uſe,refi them to the induſtry ofaſter 
«<Times,having firſtdemonſtrated,that they were not congru- 
© zusto thoſe Hyporbeſes , which the Matbematicians of thoſe 
« Days made Uſe of. And,for others,fure Iam,that —_— 
© demonſtrated wo all, or elſe _ attempted the buſt- 
«neſs, and left it nntinifhe. But, Hypparchws being eminently 


© knowing in all kinds of Learning,conceived, that he ought 
* not (as others had done before him ) to attempt , what he 
« ſhoukt not be able to accompliſh.So thatwe fee,Prolomy was + 
the farft,who from true Obſervations,reducedthe Motions of -: 


the Planets into Hypotheſes and Tables.correſpendent. 

But before we Fader more particularly of him,whoKEived a- 
bout an hundred and thirty Years after Chriſt; foraſmuch asin 
the ſpace of Time betwixt Hypparchm and Prolom y;theſeStudies 


Articl. 9. 
Betwixt Hyr2 
parchus and 
Prolomy, 


{o Flouriſht at Alexandria,asthat7wulirs Ceſar returnitig thence, came Soligenee, 


brought along with him that So/igenes,by whoſe Aſſiſtance he' 9 Alexandria,by 


cndeayoured the reſtitution of the Calendar, and ſo may be' 


whoſe help Jul, 
Czſar, endea- 


thoaght tohave propagated the Study of 4ſronomy among the ,,,..:4. .. 
Romans: Lex us refleta littleupon thacTime,and ſee what care Rr of 


aſideths Commemoration of S/picins Gallus (of whom more 


they then had ofCz/eftialMatters.Inthe firſt place, We are tolay 7 :Calendar, 


thanonce afore)asone that falls not under this account,concern-- - 
ing whom.we may.not-yet forget,whatCzro is inducedbyCicers; - 


ſaying, While we ſaw that Gal/us-Dye,that Familiar Friend of 
thy Father,O Scipio,who was teſtleſs inMeafuring Heaven and 


Earth;I fay,while we ſaw him Dying even in that Seudy: How 


often did ay opprels him,when he had ſet. himſeIlfroObſerve 


2nd deſcribe 


omething intheNight? and howoften did Night -- 


oppreſs him, when he had begunhis Speculationsin the Moon ? 


How was he delighted, when he had along Time befbre predi- 
ed to us Eclipſes of the Sunand Moen? &c. Forhe was a Man 
ckarly ſingular,and in an Age when ſo great Ignorance and 


negle&ofgoodArtstyrannized over a SemrgeaC ny, lp" F 


Studious and inquiſitive,could not-but have borrowed his Skill 


either from Egypt or Greece, where having obtained aSeries of 


Eclipſes,and theWay of deducing them through.the Circuit of 
nincteen Years (as we ſaid before) .he became ab!e'to Calcu- 
late them,ſo as Cicero relates. For, as to the reſt ; * how wg 

O- 


; 
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doyou think was the ignorance and negle, nay even Con 
tempt of Studies of this Nature among the Romans? Why trul 
fo great,as that Virgil could notdillemble it,in the Poſey ater1- 
butedto 4zchi/a; according towhich the Romans ſhould indeed 


come toRulethe World; but yet ſhould yield to others inLearn- 
ing to know the Stars, and deſcribe the Heavens. | 


Celiq; meaturs 
Deſcribent radio, © ſurgentia ſidera dicent. 


6. nei. 
And Cato himſelf is cited by Agellins tohaveleftin Writing, 
; that it wasnot Lawful to Write what isin a Table __ by the 
1b.2.cap.28- . High Prieſt : How often ſcarcity of Provifion would happen ; 
How often the Light of the Su»,or Moon ſhould be Darkned :1o 
far,ſaith Gellius,did Catocontemn the Scienceof 4ſftronomy,;and 
thought uſeleſs cither to know, or foretel the Eclipſes of Sur 
and Moon. Furthermore,though from Timesas high as Numa, 
the Romans made ſeveral Intercalations;yet they took alltheir 
Art of that ſort,from the Greeks: and Pliny remarks, that in 
France,Spain and Africa,there was not one Man, who could fo 
\ Meteor. 7. much astellthe Riſing of the Stars. Nevertheleſs we arent to 
Pythias Maſſ- forget,that among the Gawls was one Pyrbias,the Philoſopher (as 
lienfis,s Gaul Cleomedes calls him )of Maſſilia:who aboutthe Time of Alexan- 
and contemp®- Jey of Macedon , found the Proportion of the Gnemon to the 
- | ES Solftirial Shadow.to be the ſame at Maſiilia , as Strabs tells us 
"  Hypparchus had Obſerved itat Byzantium;who firlt attempted 
the Northern Ocean,and Diſcovered the utmoſt Thule, in which 
Cleomedes coherently proves the Summer Tropick,to be the ſame 
with the Polar,or greateſt of always —_—_ ones:- and who 
' (as from his Book,de. Oceano,may be inferred )was exceedingly 
[;b.7.cap.60, Curious to find out what was the Poſttion'of Heaven,reſpe&tive - 
to the variety of Countries and Climates. But, not ſoſoon to 
digreſs fromthe Romans;Pliny delivers,that in thoſe firſt Times 
of: Romes being a Common-wealth,the Invention of Dzals was 
very Raw and Imperfe& : forthat they had only the Riſings 
and Settings named, outof twelve Tables. That after ſome 
—-* Years,they added the Meridian,and by the indication of a cer- 
E, tain column,the laſt Hour : nor that neither,but only in clear 
5 Weather,even aslong as till the firft Punick War. NY 
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ie fp rm ſo far,as to make one,on two Sun- Dials;, but not 
with Linerexactly correſpondent to the Hours, until about an | 
Ageafter ; when 0. Marches Philippus ordered the Buſinels Quins Mar- 
more diligent] ſucceſsfully. cauſe the Hours of the cius Philippus, 
Day remained yer uncertain in Dark and Cloudy Weather, ©. 
Nia Scipio began to divide the Hours of 'Day and. en. pr __ Scipio, 
equally by Water diſtilling from Veſſelto Veſſeland called it "Ou 
The Dyal within Doors , inthe Year Urbs condize DXCV. And 


y 1 


partof the Matertals ;yet wasit Pre/omy alone whoputthem in- gure. 
| toOrder and Form,and by adding many admirableInventions 
| of his Own,by infinite Labour and Coft;ere&ed thatfofamous 
Bnilding,worthily called MeyzanZlwmrs, the great Co-ordination, 
Conftruction, or Compoſition : which conſiſting of no lefs tharr 
thirteen Books, contains all the-Dodrine-, that could then be 
adyanoed, concerning the Swn, Mon, and a{well the Fixt, as 
Wandering Srars.And albeit one Day teacheth another, and 
that(asHimſelfhad truly foretold)there came others afterHim; 
who ſaw good cauſe forthe Caſtigation and Corre&ion of ma- 
ny things delivered inthat Work: yet,in the genera], the Art 
he bad inftituted, remained Firmrand Conftant,and was after- 
wards imbraced,not only by the Alexandrians,butalfo by all the 
Arabians, Latins and ot hers, who devored themſelvesto the Ser- 
vice of Urania; ever ſince. For, thatthe Study of her Czlef:al 
Myfteries continued in greateſteemand Veneration,at Alexan- 
d+37forſomeAgesafter hisDeceaſe, may beundemiably atteſted, 
notonly from hence(but among others)both Theon,and Papprr, Whonext re- 
named Alexandrians, wereeminent therein ; of which the one /igned it ro * 
put forth eminent Commentaries upon Prelomies Works, and Theon = . 
the other,among ſundry excellent Pieces, of which his fixth. 529% me! 
| Book of Mathematical Colleitions i5 one, obſerved,. that about | | 
four hundred Years from Chrifh,che —_— of the Ecliprick 
was notlo great, as Eratoſthenes, Fypparchus and Prelomy had 
conceived : but neer uponthe ſame we diſcoveritts be = our 
| ays. 
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Days:weſay thatthisisnot the only Monument that is extantof 
the Flouriſhing of Aſtronomy at Alexandria ; long after Prolomy 
had givenit ſo great a Reputation there; but there remains a- 
nother as Freſh and lively ,which is the Memorials of thoſe Pa- 
triarchs of the Alexandrive Church,co whole Judgment the de- 
termination of that-great diſpute abogt the true Time of Ea- 
fter,was thought fit to be wholly referred;aſwell by the Nicene 
Counce],as by divers Learned Biſhops afterward;and by Holy Leo 
himſelf,chen Pope. Now,among theſe Patriarchs were Theophi- 
lzes,C qrillus, and Proterius , whoſe advice and directions were 
thought neceſſary,in regard thatthe Controverſies raiſed about 

- the Celebration of Eaſter,about the Time of the Vernal Equinox, 
about the Full-Moon nextfollowing,and about conſtituting cer- 
tain conſtant Rules reſpe&ive to them ; could not be better 
compoſed;than by the definitive ſentence ofthele Prelates,who 
Living at Alexandria,where Aftronomy was in ſuch Height,had 
the advantage of Others, in point of knowing choſe things 
which were requiſite to the finding out ofthe Truth.But,of the 
Arabians,whoin the Study of Afronomy ſucceeded the Alexan- 
drians,and traflated intotheir own Language, the.Grear Compo- 
{tion of Prolomy, which they called Almageſtum; the Firſt, and 
And long after , Moſt worthy to be remembred,was Albaregnius, otherwiſe cal- 
zo Albaregnius, led Mabometes Arattenſis,born of a Family of the Dyna of 
then ro Syria; He about 800 Years after Chriſt,made divers CeleFial 
bſervations,partly at AraFa,and partly at Antioch: and found 

both thatthe Apogeum of the Swun,ſincethe Days of Prolomy, was 

advanced to the following Signs;and that the Stars did regrels 

toward the Ea/t,oneDegree,not in theſpaceofa hundredYears, 

as Prolomyalio had deſigned; but of fomewhat leſs than ſeventy: 

as alſo,that the Obliquity of the Ecliptick, according to Pap- 

p#s his 'Theory,was leſs (viz.above 23 Degrees 3 — licaen ) 

with many other particularsconcerning as well the Fixt-Stars,as 

theP/anets: whereupon he bothCorre&ted Prolomyin manythings 

and compoſed new Tables,and wrote a Book intituled, De {c:- 

entia Stellarum. After him,within twoor three Ages following, 

Alphraganue, ſucceeded Aphraganus ,Arzachel, Almeon,and other Arabiens; a- 
and other Ara- mong whom (as bring already tainted with that ſupecſtitian 
bians. which had corrupted the in Few of Afrenemyawit Aſrole- 


gical Fooleries)ſome certain Fews,asambitiouſly affe&ing the 
glory of Divination as the others,intermixed Rang... 
Afer 
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After them,tor a longtime,theV Vorſhip of Urazis lay neg- 


le&ed,nor did Afronomy receive any the leaſt(conſiderable)ad- Articl.t r. 


vantage by Obſervators;till neeraboutfour hundred yearsſince, 
AlphonſusKing ofCaſtile and Leon, being himfelfalſo rouchtwith ol 
the curiolity of Aſtrological predictions,anddiſcovering that the 


mate and na- 


Tables as well of Ptolomy,as Albategnius were not exactly agree- phoniine Ta- 
able with theCceleſtial motions;ſer himſelf to the compoſing of bles. 


new ones;and tothat purpoſe convocated as many Arab.and Fews 
as were eminent in tho eDays for A#tron.imploying them about 
Obſervations neceſſary toſo ggeat aV Vork,and comparing with 
them thoſe of theirPredeceſfors,that fothey might be the more 
exatt in the performance of their task propoſed. And very me- 
morable itis,that(as hath been credibly reported }He ſpent four 
hundred thouſand peeces ofGold on that undertaking:a muni- 
ficence truly worthy theHeroick mind of fogreat aPrince,and 
which well deferves to be had in perpetual-commemoration 
by all lovers of Learning:bur ſomwhat unhappily imployed, in 
reſpe& thePerſons ſet a V Vork were not fo ſtrict in ſtudioulſly 
and conſtantly olerving,as ſcrupulouſly computing, dire&ing 
their calculations not ſo much to what themſelves and othershad 
really obſerved,as tocertain traditional myſteries orCabaliſtical 
dreams:that we may paſs by their heedleisnefs, whichRegicmenr. 
dete&ting,perceived,that they had miſtakenthe true places ofthe 
FixtStars, by very near two whole Deg.as accounting the num- 
bers ofProlomy,as if they had bin.conftituted by him from the 
beginning of the Years of Chrift.V Vhich conſidered, we have 
the leſs reaſon to wonder,if the Tables compoled-by them,cal- 
led from-theKings name,the Alphon/me,and ſometimes from the 
place,where they were made,theToletan Tables(whence alloHe, - 
who wasPreſfident of that afſembly of 4fren.is ſaid to havebeen 
one Iſaac Chanter of the ToletanSynagogue) have been found, e- 
ver ſince the time of K. Alphonſus,to Ggecs with theHeavens, 
and to requirethe review and caſtigation of ſome new and more 


faithfull hands. Thence forward Afron.fhy neglected, and al- -4/te> whem 
moſt buried inOblivion (only Thebitius an Arab.and Prophaling te Science lay 


a Few;obſervedin the mean time ſome ſmall marters,about the 


negleFed, till," 
Georg. Peur- 


motion of the. Fixt Stars, and the” Ovliquicy of the 'E- 4: 


cliptick, ) until about two hundred Years fince, Georgit® jo, Rogio- 
Peur-bacchius,and Fob.Regiomontanus, his diſciple,fzemed to re- montanus a- 


viveit.For theſeworthy mendelivered it out of: the double colud 79. 


of ignorance and vanity , which the Arabians and Fews had 
M m .-.- ane; 


i. A_ 
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end again cal. raiſed to theObſervationsof its Luſtre; and kindled the Light 


rruated the 


thereof afreſh in Germany : reducing. Ptolomy, providing In- 


"oo ſtruments,and making not a few faithful Obſervations:though, 
- they were not ſoHappy, | as to- bring their deſign. to that 
perte&ion they hoped and had propoſed to.themlelves ; both. 

RY of them dying in the middle and Flower of their Age. 


Then followed Animated by their example, Nicholaus Corpernicus(a Boruſſian 


themoſt acute born,and Canon of the Cathedral-Chureh of Warmes, ſituate neer 
Nich.Coper- Fruemburgh , in the ſame Country)about the beginning of 


nicus,vb-7e- the laſt: Age,ſeriouſly addreſſed himſelf to the Nluftration of 


wived the Do- 


+ ma _ Aſftronomy,and reviving the long negle&ed Syſteme of the 
ts of bt nan World exCogitated by Pythageras,he made many goodObſerwa- 


ing the Earths tions,in order to the compoſing of new Tables. But, foraſmuch. 


2707101 as he could not determine any thing concerning the Fixt Stars, 


beſides their: Promotion Eaſtward,which they appeared to have - 
made ſince Prolomy's rime;he therefore compoled ſome Canons - 
of their motions,andthoſe as exact as poſſibly he could : yer 


both thoſe,and the PrutenickTables that were built upon them: 
were incorreſpondent to the motions of the Heavens, though 


leſsincorreſpondent than the A/phonſine.Nevertheleſs,the man. 


35 to. be highlycommended, both tor his ſublime perſpicuity,and 
modeſty, in that foreſeeing hisCanons would need correction , 


be waswontfrequently toexhort andencouragethat ingenious. 


young man, Georgius foachimusRheticus,deeply enamoured of 
theBeauties of 4ffroncmy,to apply himlelt principally. to the 
Reſticution of the Fixr Srars,and chiefly of thoſe,which were 


in the Zodjack,or neer it,and wich which the Planets migh be. 


moſt-coveniently compared.: Becauſe, without their Reſtitu- 


tion,itwas impoſſible eitherto attain tothe true Places. of the . 


Planets,or to atchieve anything of Moment or certainty, to- 
ward the Advance of Aſftrono 


my. 
 Atidd; 2-3; And then at laſt enters charNobleDaneThchoBrabe , upon the . 

And laſtof 'TheatreofAſftronomy.Who(as hein theimpluſe of hisGenius ), 
Milghe wble; = was addicted to Beholding and noting the Stars,even almoſt as. 


Tycho Brabe, 


Wh o1r.44 yp 00N as he ſaw the light of them ; was 1o. much. the more 


the reſt in diſ- ſpurred on by that advice ofC opernicus publiſhed in theWorks., 


coveries and in-, Of George Joachim newly mentioned, by how much the more 
Ueutions.. clearly he diſcerned the impothibility of determining the true 


and proper place of that famous. New Srar(appearing in the. 


Conſtellation of Caſſiopea;from the beginning of. Nowvemb.in the: 


Year MDL.X XLLfor above ſixteen Monthstogether)without 


the 
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the reſtitution ofthe FixrSrars to theirs.For,He plainly perceiv- 
ed,that moſt;if not all the Errors, which had bin found in:4- 


fronomy,even from its firſt foundation - as}, rm ge their 


riſe chiefly from hence,thatithe Fixt Stars reallywere not in 
thoſe places,in which they were ſuppoſed to.be byObſervators; 
But ſome of them were muchneerer,and othersagain asmuch 
farther off;and this, whether becauſe Hipparchurin the beginning 
had not with due exa&neſs conbgned all the Fixt Srars to pes 
culiar places,which indeed he had defigned by the Sexrants of 
Degrees(and truly it is very difficult at once to invent' any 
thing of Moment,and perfe&the invention )or whether becauſe 
the Tranſcribers of Prolomy,out of careleſneſs,or ignorance,had 
corrupted theOriginalText in many places; or whether the 


Additions afterward made,in reſpe& of the Stars progreſs to. 


the following Signs ,had occaſioned any miſtake and imperfe- 
&ion in thatTheory;or whether by any other unhappy cauſe 


whatever. Now,inOrder to this great Work,of Redtifying ® 


thoſe fundamentalErrors,it pleaſed Fate,thatabout the very 
lame time,that truly generous and never —_ commenda- 
ble Prince W. Landgrave of Haſſia,had zealouſly devoted his 
Mind and Induſtry to the fame care,of reſtoring theFix: Stars 
to their true manſions: but yet the honour he aimed at, was 
decreed only for the incomparable Tycho;who in anHeroical 
bravery of Soul, had now reſolved with himſelf to enterprize 
no lefs than the Inſtauration of the whole Science of Afronomy 
from itsvery fundamenral;and ſo to ſpare neicher labour, nor 
coſt (eſpecially while he was fo happy,asto have goodpart of 
his expences defraied by the liked contriboeicas of that E- 
minent Mecenas, Frederick the TI.King ofDenmark,whothereby 
Recorded his name inimmortal CharaRers on the leaves of 
Fame )that ſhould be neceſfary ro-the'making all forts of Ob- 
ſervationsrequiſite, As ſoontherefore as he had furniſhed him-- 
ſelf with that Aſtronomical Colledge, or Tower for Obſervati- 
ons, built by him in the 1end of Huemazto that purpole al- 
ſigned him by the King,and forniſhed that Hes Cittadel 
by him called Uran;#g,with'ftore of exquiſite and magnifi- 
cent Inſtruments Mathematical;he begin (having- provided 
himfelf of i learned and competent Coadjutors)exaatly 
co obſerve the Altirudeof the Pole;in thatPlace, by theCircum-: 
Polary Stars. By CCC likewiſe the aidicuds-of 
m 2 
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- and the  Eccentricity of it,and deduced itsCou 


the Equarer,he pointed out the Equino#ialPoints,by the paſling 
of the Sun through them : and artending befzdes to. the mid- 
dle parts of Tawrus and .Leo,he found out po of theSun, 

e framthe point 
of theYernal Equinox. Moreover, fromYenus,in theDaytimecom- 


' paredwith the Sun,andin theNight with the FixtStars;he en- 


deayoured to ſearch out the Right Aſcenſions, andDeclinations of 
the FixtStars:which theAncientshad performed, but fallaciouſly 
by uſing theMoon,not YVenus,to that purpoſe. And his ſuccels was . 
as exquiſite as his-care in this,that he conſtituted that Bright. 


Star which is in the top of Aries,and ranged the chief of thoſe, 


in order along the Zodtack:and then advancing to enquire or. 
ratheir find out the diſtances of the-reſt aſwell from them,as. 
each from other, he defined both the Right Aſcenſions and De- 
chnations af all;preſcribed their ſeveral Longitudes and Latitudes, , 
and added to the Catalogue of the Ancients about 200 other, 


®*S:ars,wholly by them omitted.Becauſe the Ancients, Living, 


in an Horizon much more Soutbern,had obſerved and ſet down.-. 
neer upon 200 Stars,thatare inviſible in the Daniſh Horizon , 
whichis highly Northern:and Tycho again calle&ed about 200 
more than they could diſcern;and as being ſomwhat ſmall, he 
intermixed them among others of greater magnitude.Further, 
havingin the mean ſpace,alwaies obſerved. the-paflings of all. 
the Planets through the Merid.and their ſeveraldiſtances from 
the chief Fixt Stars neereſt to them,he laid ſuch ſolid Foun-, 
dations,as by them might be exactly known,not only the true, 
places of each,but alſo their ſeveral MotionsSo that,he came, 


.very.neer the height of his. noble hopes of building the whole 


Theory of Afronomy anew from thevery ground,and of erec-. 
ting compleat and everlaſting Tables forCalculation thereup-. 
on: but alas prevented by an-1mmature death, He could not. 


accompliſh his deſign.It was ger Sade ans. ah hewent. 


lo far,as to have recorded and bequeathed. toPoſterity ſuch 
excellentObſervations,by which Kepler was,ſoon after enabled 
tocompole an intire Theory,and make. theTables called the 
Rudolphine; and by which,and others atterward' contriveable, 
whatevercanbedeſiredintheſeTables,may befully ſuppliedand. 
perieted. Andthis amongthereſt deſerves ſingular commenda- 
cions,that he left us the FixtStars re-inſtalled in their trueman- 
hons:-wherein healone,in few YearsPractice,performed a = 
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 niſhed that prodigiouſly greatWork, which no man fromthe 
Days of Hipparchus,had either attempted,or in . any meaſure. 


Advanced. 

I paſs by many other admirable diſcoveries of his,as that he: 
was the firſt who demonſtrated all Comets to be carried freely: 
through the Ethereal Spaces;that Refra&#ions ought to be care-: 


fully conſidered and gr for,and how;that he perceived - 


that the Latitude of the Moon oughtto be augmented by more 
than a Quadrent or fourth part than had been conceived;that 


he almoſt demonſtratively convinced.the Latitudes of the Fixt - 


Stars to be varied;that he excogitated an Hyporheſis,which all. 
thole who cannot allow of the Prolomaical, for fear to allow 
the 4. 7 ders my well adhere to and defend:with many - 0-: 
ther things,as difhculet in their invention, asexcellent in their 
uſe.And obſerve only,how vaſtly he tranſcended all thatwent 
before him,in point of exa&neſs and certainty. As for: Inftru-- 
ments Mathemetical,it is well known,He made ſuch,as for the 


condition of their matter,for the Vaſtneſs of their magnitude, . 


for the Taſact of Forms,for. the care of their elaboration,for 


the preciſenels of their diviſions,and-for the Facilityin uſing , 


as the World had never the like before. Again,fo-prodigious was 


his and hisCoadjutors(ubtility,diligence,induſtry;thatwhereas: . 


the Obſervations of Hipparchus, Prolemy , and all others before 
him had bin-marked out only by the Sixth,or at moſt by the 


twelfth part of Degrees;he deſigned all his by: the- Sixtieth- . 
n of Deg. called Mznutes,or Scruples,. and very. oftervallo: - 
by u 


bdiviſions of Minutes.So that we may weltdentand what 


compariſon can be made betwixt that groſs way found out by- - 
Eratoſthenes,and ; gens and followed afterward-by Hippar-' | 

the. 
Zodiack,and that moſt Fine and exa& one.invented by Tyebe?. * 


chus and Prolomy,for the Obſeryation,of. the .Obliqaity of 


His being,by a diviſion of the AMerid.into; 83 parts, ia 


Interval of the. Tropicks deprehended totakeup 11 of them, it 


appeared that the diſtance of one Trepick from the Equator, 
amounted to 5 of thoſe. parts and a half,or by a reduction of 


them againtoNegrees of 23Deg. 51Min.andz partsand theirs, 


being by an hollowed Hemiſphere of Stonezwith a Gnomon e- 
re&ed in the middle,as we havg formerly deſcribed it;and to 
what Deg.of {ubtilicy and-exa@nefsthis, way of commenſura- 


tion.could ar rive,the meaneſt Novice in Aſtronomy may {ſoon }. 
judge ;ThatQnadrant likewiſe of Prolomy,lo much admired by . 
ancient :_ 
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ancient Authors; PrayHow. vaſtly ſhort did it come of the per- 
fection of theleaſt thatTychbouſed? And the ſame may be ſaid. of 
hisRules ; for,that thoſe Armille, ſet up by Prolomy in the en- 
trance of Alexandria had any thing in them comparable to 
thoſe erected by Tycho in his Uraniberg , cannot in the leaft 
meaſure be argued from the otherInſtruments then in uſe. It 
isnotneceſſary,we ſhould here again review thoſe machina- 
ments, orEngines,which the old Egyptians and Babylonians made 
uſe of ,cither in diſcerning theSgins oi the” Zodiac, or taking 
the Diameter of the Sun: or thoſe, which Ar:ifarchus and Ar-. 
chimedes uſed,for commenſurating the ſame Diameter. Only 
we cannot but wonder,by the by, how Ariftarchus, having ai- 
med 1o-near the white of truth,in the matter of the Suns Dia- 
meter, and determining it to be the 7 2oth part of theCircle,or 
half aDegreezas is delivered by Archimed.ſhould yet err ſo wide- 
ly in his book of Magnitudes andDiſtances,as to make theDiame. 
ter of-the Moon(which in truth is very neer as great as that of 
theSun)to be the 1 8oth part of theCircle,or 2Deg.when he cal- 
led it the Fifteenth part wx Sign, which miſtake of his was long 
ſince. taken notice of by Pappes.Noris there any neceflity,why 
we ſhould ſurvey thoſe Inſtruments,that Albategnins, Purbacchi- 
us, Reigiomont anus,Copernicus,and other more modern Aftron.uſed: 
adtiogabuc befides theRules made by Regiomontanus(which 
BernardusWaltherus, hisDiſciple,prefſerved,and had recourle to, 
in his Obſervations of the Suns Alcitude)they came fo ſhort of 
the leaſt of Tychoes,in point of exa@reaſoning,and amplitude,;that 
they deſerve rather to be perpetually forgotten,thanremembred 
to competition. However it is ſeriouſly ro be wiſhed,that the 
Obſervations made by thoſe incomparableInſtruments of His, 
may ly no longer concealed from the World (for by ſingular 
Providence they have been hitherto preſerved,asGaſſendus at- 
teſteth, in the kf, of Tycho) but ſoon be brought toLight. And this 
as well for ſundry weighty Conſiderations jab alledged byGaſ. 
asfor this,thatnot all theStars,of whichTycho hath given a copi- 
ousCatalouge in hisProgynmaſmata , may be found reduced to 
congruousCalcularion(in as much as they do not exactly cor- 
reſpond with theHeavens )and thatvariousCatalognes haveheen 
retended from the ſame,which are very much: different each 
rom other:forall the difficulties hereupondepending may ſoon 
bs removed.and all miſtakes rectified , by having recourſe "og 
| the 
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theFountain, orOriginal obſervations,which will clearly declare 
what hath been already corruptly deduced,and what may be 
at length carefully and demonſtratively deduced from them. 

and; jn the mean while,if Hipparchus his memory be fo high- 


ly and( indeed juſtly precious among learned men, for his great 
merits in excogitating and framing Inftruments, whereby 'to- 
take the dimenhons,diſtances,motions &c. of Heavenly bodies: 
i certainly, that of ourTycho ought to be as highly eſteemed by 
| us and all Poſterity; fince he alone,for ſo manyAges together 
; was found,that durſt not only imitatehim in thoſe ſublimein- 
 ventions; but ſo imitate,as very much to exceed him.For my- 
part,truly ; ſince Hipparchus may rightfully be called Atlas the 
Second: I ſhall do but juſtice toname Tycho, Herenles the Second , 
who releiving his Predecellor,longlanguinſhing and ready to 
faint under ſo prodigious a burden; which doubtleſs was the 
Reaſon, why. Kepler called him,the Modern Hipparchus. 

And thus have we-in a ſhortRelation,rehearſed to you, what 
we could gather together,concerning theOriginal,Progreſs,and E i 
Advance of Aſtronomy,from the higheſt of times,of which there NY - 
remain any Avthentick memorials,down to the deceaſe'of Ty b 
choBrabe,ghe Noble and the Great. As for what Ad4#ions this ex- 
cellent Science hath received,by the induſtry of AFronomers in: 
this preſentAge,by the help of theTeleſcope,whole Invention 
may ſcem to have been unhappily deferred too long;as being 
deferred till ſomeYears after Tycho's death:they may be eaſily 
ſummed up, For all that our Days caa juſtly challenge the ho- 
nour of-diſcovering iis 1 .)the ſpots in the Sun: (2.)the inequa- 
lity of the ſuperficies of theMoon : (3) Yenus ſhifting her ap- 
parances,as doth theMoon: (4) Mercury and Fupiter in ſome: 
Proportion,doing the like:(5) Fupiter with a kind of a bound 
about him,and guarded with four leſſer Stars as. Attendants : 
(6) Saturn triple-bodied : (7) the. Gallaxy fully beſet with. 
{mall Stars: and ($8) divers pale afſemblies of ſmall Stars 
ſeeming to be on'y little white clouds inthe #el/kin,withſome: 
ather particulars lately remarked. Now if you pleaſe to add. 
this toche former ſummary: you haye the whole(though brief). 
Story of Aſtrenemy, from its very infancy to: that augmented: 
ſtate it now hath attained : I with I might have ſaid to its Full 
growth and Perfeition.But,alas ! that is reſerved for Poſterity. . 
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A Catalogue of Books, Maps,and Inftroments , Made and Sold by Joſeph Moxoew 
at his Shop in Ludgate-Street at the Sign of the Atlas. 
Lobes Celeſtial, and Terreſtrial of all ſizes. 
\_J Spheres according to the Ptolomean, Tychonean, Copernican Syſteme : With 
Books for the uſe of them. "S714 

The Spiral Line, Gunters Quadrant and Nocturnal; Printed and” paſted. Bla. 
graves Mathematical Jewel ; made very exattly on Paſt. boards , about 1 7 inches 
Diameter. Vignola, or the Compleat Architect, A new invention to Raiſe Water 
higher'than the Spring. With Certain Engines to produce either Motion or ſound 
by the Water. A Tutor to Aſirology. Concave Hemiſpheres, wherein are depifted 
all the Stars and Conftellations of Heaven ; ani ſerve for a Caſe, fir a Terreſtrial 
Globe. MWherein is deſcribed all the Countries of the Earth. 

An Exa® Survey of the Microcoſme. . Being 'an Anatomie of the Bodzes of Man 
and Woman. - By Remelinus and others, Engliſhed }. lreton Chirur. 

A Map of all the World; 4 Foot long,and 3 Foot deep;paſted onCloath andColoured, 

A Map of the Engliſh Empire in America, deſcribing all the Places inhabited 
there by the Engliſh Nation ; aſwcl on the Iſjands 2s on the Continent. 

6. Scriptural Maps, 1. Of all theEarth ; And how after the Flood it was divided 
among the Sens of Noab.2. of Paradice, or the Garden of Eden ; with the Countries 
eircumjacent inhabited by the Patriarchs.3. The 40 years Travel of the Children of 
Hrael throwgh the VVilderneſs. 4: Canaan, 0 the Holy Land : And how it was di- 
vided. among the Twelve Tribes of Iſrael : and Travelled through by tur Saviour 
and his: Apoſtles. 5. The Travels of Saint" Pahl - and other of the Apoſtles, in their 
propagating, the Goſpel.6, Jeruſalem,as it ſtood in our Saviours time. Uſeful to be 
bound up in Bibles. A Book of Explanations to theſe Maps,entituled Sacxed Geogra, 

Practical Perſpettive, or Perſpeftive made caſy, Teaching by the Opticks how to de- 
lineate all Bodies, Buildings or Landskips, ©'c. By the Catropticks how to delineate 
confuſed Appearances ſo as when ſeen in aMirror or Poliſht Body of any intended ſhape, 
the Refleion ſhall ſhew a deſign. By the Dioptricks, how to araw parts of many Fi- 
gures into one , when ſeen through a Glaſs or Chriſial cut into many Faces, By 
[oſeph Moxon. | 
. Chryſtologia, or a brief but true account of the certain Year, Month,Day and Minute 
of the Birth of FESUS C HRIST.By John Butler B.D.and Chaplain to his Grace James 
Duke of Ormond, &c. And Retter of Lichboropgh in the Dioceſs of Peterborough. 

Mechanick Exerciſes in twcVolumes,the firſt Volume contarning the Smiths, Joyners, 
Carpenters and Turners Trades. The ſecond Volume contamming all the Trades relating 
zo Typography, or the Art of Printing, 


Mathemaricks made eaſy,or a Mathematical Di#ionary, explaining the Termsof Art - 


and difficult Phraſes uſed in all theBranches of Mathematical Science: ByJoſeph Moxor} 

Compendium-Euclidis Curioli,or Geometrical Operations : Shewing how with one 
ſingle opening of the. Compaſſes and a ſiraight Ruler, all the Propolitions of Euclids 
firſt five Books are performed, 

.Mechanick Dyalling : Teaching any man, though of an erdinary capacity and wn- 
learncd in the Mathematicks,to draw a true Sundyal on any given Plane, however Si- 
zuntgd; only.with the help of a ſtraight Ruler and a pair of Compaſſes; and without 
any Arithmetical Calculation. By Joſeph Moxon. | 

Enneades Arithmeticz : The. Numbring Nines, cr Pythagoras his Table, extended 
zo all whole Numbers under 16000, Aud the Kumbring Rees of the Lerd Nepeer, 
enlarged with 9999 fixt Columns cr-Rods of Single, Double,1rij le,cnd Bundrny le f- 
gnres,and with a new ſort of double ana Mcveable Rods, for the much more ſure, plain 
and eaſy performance of Multiplication, Diviſion, and ExtraQiion of Roots, Price 1 jb. 

And price of the Reds 7 5. 
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